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, I.-FIBRES. 

INl’RODUCTION, 

III U)0;i a volume ol “ Teeluiical Reporls'.iml Spienlific PapeijA " 
was issued by the Imperial Iiistitiile, whicli included the piiiudpal 
reijorts on those raw materials and eommereial products which 
had been made the subject of iiivestijfalion in the Scieulifio and 
Tc'chiiical Deiiartuient of the Imperial Institute, chiefly at the 
instaiiee of the ludiaii and Colonial (lovenimeiits or of British 
representatives abroad in the interests of British trade and 
manufactures. 

This volume has been in considerable demand, and it liafj there¬ 
fore been decided to publish a selection of the similar reports 
which have been made since it was issued. The work of the 
Imperial Institute has, however, rtowu to such larp'e dimensions 
in recent years thal it is not jiossible to include in a sinple volume 
even a selection of the principal rejiort.s on all the various sub¬ 
jects which have been investigated. ^ 

The information will therefore be issued in a .series of selected 
reports, of wliieli the present pulilieation, dealing with fibres, is 
the first, ami this will be followed by reports dealing with other 
materials. 

The present publieation inelndes reports on alt the more im¬ 
portant iave.stigat.ion.s on fibre,s and fibrous materiahs which have 
been carried out in tlii' Rcieutifio and Toelmical Department 
daring ttie years 19(13-11)1)7. Tlic subject of eott^m is omitted 
from Ibe preseiil eolleeifon, since this subject ha.s been dealt with 
in the ri'cimtly publisluvl Report by the Director of the Imperial 
Institute on Briiisb Cotton (Hiltivatiou (Cedonial Reports, Miscel- 
laiit'ous 1 * 0 . 50 [Cd. 3097]). 

It has been found convenient to arrangei the reports on fibres 
in file following three idasse.s: (1) Textile fibres proper, including 
the vegefabie fibres,msed ifl file manufacture of fabrics, such as 
flax and jute, and animaf fibres, such as wool silk; (2) fibres 
suitable for fbe manufacture of cordage, such as Slanila, Sisal, 
Mauritius, anct New Zealand hemps; (3) miscellaneous fibres, in¬ 
cluding the flosses or ‘‘ silk cottons ” wdiicb are employed as 
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stuffing materials in upliolstery, the fy)rous materials suitable for 
pai)ermaking, and other products which do not fall into eithej^ of 
tile first two classes? • * I * * 

In order to facilitate reference, a copious index has bec*i t^ded. 
The experimental enquiries on which these reports are based 
iuiv^^ieen conchicted in the Laboratories of the Soiontinc and 
Technical J)('i)artment,!in(f luive included, besides a mhiroscopical 
examination anS a (ki^A'minhtioii of ihe physical properties of the 
fibres, a chemical investigation oi fheir principal constituents, 
wliich has been chiefi\^ cari*led out by ])r. Ernest (loulding, and 
laiterly also by Mr. B. (), Belly. •The eiKpijrijs into the physical 
characters and possThle technical applications of the fibres have 
b(ien mainly cond\ict(‘d by Mr. F. W.ellarwick, now Mercers’ 
Company’s llcsearch Fellow in the l)(‘partmonf. I'^ally, the 
fibres have been submitfed for furthep tests J.o, the, ^ppjopriafe 
commercial expert or firm of mauutacfurers, and* in this con- 
iiccfioii I may specially t'efcr to the assistance which has been 
I'ciidered to the Injperial fnstiliite by the following: Messrs.!!. B. 
Coltyer, Hanson •and tbth, \V. 11. Bindley and (!o., llitchic and 
(!•.. Slaun ami Davies. Wiggleswoith and Co. (London), (.!orrie, 
Maclcio, and (!o. (l)urulee), Foster ami Co. (Selby), and the Dundee 
Jute Spinliers’ .\Hsociation. To the great knowledge and experi¬ 
ence of the late Sir Thomas AVardle we have been greatly indebted 
for valuiihle assistance in all questions relating to silk. 

I a,Iso desire to mention hero the liberality of the Mercers’ 
^lompany, who have recently made a grant to the Department 
wtiich lias rendered it po.s.siblc to endow a Mercers’ Company Ee- 
searclf Fellow, more esiiecially for the ])nrpose of conducting 
investigations into the jios.sible technical ajiplications of new or 
little known fibres. 

Wynjjham B. Dunstan, 

March, 190Q. 


Jira'iions or ixvu.s'rrtiATioN. 

Tin' methods which laave been employed in the chemical exam¬ 
ination of vegetable Hbres are based on tho.so described by (!ross 
and llevan {NepoH or) Indinn Fihn a and Flhroux Substances). The 
following i.s a summary of the proce.sses adopted, together with 
an indicating of the manner in which the results are interpreted. 

Moist,ure. —The, amount of moisture iS determined by drying a 
specimen at 100-110° C. It is to somS extent an index of the 
susceptibility of the fibre to attack by hydrolyti? agents. Textile 
fibres of the highest class a,re distingui.slted by their'relatively 
low moisture contend. Owing to the variation of this constituent 
(1 to 2 per cent.) with changes in the Ijygro.scopii’ state of the 
atnio.sphere, all the other results of iftaly,siip.are expressed as per¬ 
centages of*tl^ d»y fibre. 

•MsA.—Th^percentage of ash is determined b^ coinpjetely in¬ 
cinerating the fibre and weighing the residue. An abnormally 
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large percentage of ash usnaily indicates tlie presence of mineral 
im^Srity,introduced,during the preparation c^' the fibre. 

a - liydrdysik —The fibre is boiled for five minutes with dilute 
solution 6f sodium hydroxide (1 per cent. NajO), and is then 
woshed,free from alkali, dried, and weighed. The loss in weight 
indicates the amount of substance removed by th« solvent afuou 
of the alkali. ' ', 

ji-Hydrolyns .—Another portion oT the 'iftire itf boiled for an 
hour with alkali of the same strength., lii this case, the loss in 
weight includes not only the substance removed by the solvent 
action, but also that rendered soluble by tlie “ degrading ” action 
of the alkali. It is evident, therefore, that the difierence between 
the values obtained on «■< and /i-hydroIy.sks indicates the suscep¬ 
tibility oiSylhe actual fibre substance to attack by Lot, dilute, 
caustic slkaii. , , , 

The results 'yielded by these determinations afford an indication 
of the ability of the fibre to resist prolon'.ged exposure to moisture 
and the attack of alkaline liquids with which the fibre may be 
treated during the processes of mainifacturu *' 

Mercerhation .—The fibre is left at Uio w'dinary temperature fu 
contact with concentrated sodium liydroxide solution (.'33 per cent. 
Nj),jO) for an hour. It is aftern-ards thoroughly wa&^led with 
cold water, dried, and the loss of weight determined. The visible 
effects of this treatment are generally a shrinkage in length of 
the strands of fibre and the production of a wavy and crinkled 
outline. The chemical etteet consists chiefly of hydration, 
changes. The result of the determination indicates the,power 
of the fibre to withstand the action of strong caustic alkali. 

Nitmtion .—The fibre is submitted to the action of a mixture 
of e(jual volumes of concentrated nitric acid (sp. gr. r42) and 
sulphuric acid (sp. gr. 1'84) for one hour at the ordinary tempera¬ 
ture. It is then removed, allowed to drain for a few moments, 
and transferred to a beaker containing a large volume of w'ater. 
After the fibre has been washed free from I he uedd, it is hcat(ifl 
with water until boiling commences, and is finally dried in the 
water-oven. The increase in weight is noied. A comparison of 
the numerous results recorded iu the following pagc.s shows that, 
in general, the increase iu weight on nitration hears a direct 
relation to the other chemical constants. 

By file process of nitration, the celluloses are converted into 
their nitrates giving a corresponding increase in weight. The 
lignocelluloses, of which jute may be taken as a type, furnish 
bright orange-coloured pfcoducts, whilst those of the peotocellu- 
loses, such as flax, are colourless, ’or nearly so. 

Cellulose .—Thf fibre is boiled for five minutes with a solution 
of dilute Sodium hydroxide (1 per cent. NiijO), is washed free 
from alkali, and, while still moist, is exposed to the action of 
chlorine gas for one hour; iu some cases, a long exposure is 
necessary. It is then ’wasted and treated with a solution of 
sodium sulphite, which is slowly Iieated until y: boilsi; after two 
or three minutes’ boiling, the product is collected oA^ calico filter 
and washed; it is afterwards treated with acetic acid (20 per cent.) 
and again washed, dried, and weighed. 
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fibre is immersed in the sodium sulphite 
solution, a brilliant purple or crimson coloration is pipduoed it 
t e fibre belongs to the lignocellulose type', whilst in the case’of 
noii-lignified fibres, the solution remains practically colourless. 

determining tJie percentage of cellulpse, the 
non.*ellulo8e sftbstaneg is rendered soluble and removed; whilst 
he tine is iwt attacked. The percentage of true cellu- 

andZu/^1^' criterion of its composition 

and value. A good filjre i^ntaius >S-80 per cent., or even more. 

The fibre is put into acetic acid (20 per 
cent.), which IS sloyly heated unTil it boilss; W,e fibre is remov^. 
Mashed first with alcohol and afterwards with water, and then 

nmvfl^“f weigh? is chiefly duo to the re- 

movaJ or casual nupuntiea. 

Length and Diamaer of Ultimate Fih-es.-K^oWi^, of t!ie Cellu- 
lo.sn., obfaineil m tlie maimer described above, is placed*in dilute 
. cetic acid, teased out with noedlos, and mounted on a glass slip. 
Hie length and diameter of a number of filires thus separated are 
Jftorminod by means’of the microsri.pc, and the mnxiniuiii, mini 
ium,_and average rnoasuroments are recorded. These constitute 
very important factors in the valuation of fibres, and are of 
assistance in fh>termiuing their suitability for different mai«i- 
tacturiiig purposes. 


'r K X T’ 1 L E F 1 15 K E S. 


.\NIMAL FIERES. 

The animal fibres examined at tiie Im],orial Institute during 

•11 covered by this series of reports consisted of wool and 

t>_f tiie exauiiiiaiiou of tlicHe materials, together 
with information given in ijply to an einpiiry M-ith regard to the 
rearing of Angora Goats in Uganda, are dealt with in the 
toliowing pages. 

Wool. 

hour cla.sses of wool arc usually recognised, namely, British 
wools, cros^red wools, Merino wools, and wools of a miscel¬ 
laneous character such as East IndianJ Chinese, &c. 

British wools consist of long “ lustfe ” wool, short “ down ” 
iiool, and half-breds,” i.c., the wool obtaiAd from the first 
irosses between two distinct varieties of Sheep. * * 

Crossbred wools,^hich are largely imjiorted into this country 
from Australasia, South America, t^e Eulkland Islands, and the 
United States, are produced by cros.s-breed.s—other than “half- 
ireds —of^leng*lustre-woolecl sheep with merino sheep. 

Merino wool is obtained from sheep which iiave been bred, 
other directly or indirectly, from the Spanish merino—a sheep 
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bearing a very fine and valijable variety gf wool. Large quan- 
titie# of merino wool are produced in Australasia, South Afrita, 
Sobtli ^ America|, and'the Continent of Euroi)e. An account of 
the production of wool in British Colouies is given in the Bulletin 
of.the Imperial Institute, 1905, 3 , 170. 

The total imports of sheep’s wool of all varitties into//the 
United Kingdom in 1907 wore 7rj9,2.’lVr‘145 lb., valued at 
i;:i2,693,011. Of this 022,104,ICO Ih,', vaFiisd af i:.27.149,045, 
were contributed by British Poi.sessinns. The aniouuts furnished 
by the ditt’oreiit parts of the Empire wWe aa follows: Australia, 
321,470,564 lb., .of, value '■jtl4,5<S7,701; New Zealand, 
168,406,265 lb., of value £7,057,013; South Africa (Cape of 
Good Hope and Natal),'91,(iOO, 138 lb., of value .£3,307,687; 
India, 40,<»J,905 lb., of value £1,449.956; Ealldai'id Islands. 
3,660,47fc lb., of , vi'lue £130,752; other British Po.ssessions, 
286,839 lb., of? value £10,037. 

Experiments in sheep-brcfuling and th<! produdion of wool are 
being carried out in several Briti.sli (loloniM, iiujludiiig the EusI 
Africa Protectorate, Bhodesia*, and the Tratisvaal. 

(, 

An account of the examination of tliree. samples of wool'from 

the East Africa Protectorate is given below. 

<■ 

A’list Africa 1‘rule.cturate. 

Sample No. 1 was labelled “ hirst crossbred wool fiom native 
ewe and merino ram. Erom lambs six months old.” This woo),, 
was dirty, irregular, and ol uneven colour, varying from' {lark 
brown to yellow. Coarse hairs resembling “ kemps ” or dead 
fibres were present to an unusual extent (probably over 51) per 
cent.). The wool also contained a small quantity of burrs. The 
strength and elongation of the normal wool fibres were found 
to be equal to those of an ordinary merino wool. The fibre broke 
under a strain of 3 grams and showed an elongation of 40 per 
cent. ** 

Microscopical examination showed that tin; normal wool 
resembled a fine variety of merino and had a diameter of 0'0004 
to O'OOOO inch. The fibre was wavy and had a well marked scale 
structure. 'The diamcler of the individual fibres was fairly 
uniform throughout their length. The coarse hairs were hard 
and brittle, possesised no scale structure, and had a diameter of 
0'0012 to 0'004 inch. The length of the wool was about ]'5 
inches, but owing probably to lack of skill in sheiriug, much 
short fibre was also presen,t. It was found that, on scouring, the 
sample yielded abfut 60 per cent, of clean wool which.was still, 
howe'Ver, much discoloured. 

Owing to the very large proportion of coarjse hairs present the 
wool was regarded as being unsuitable for spinning. It was 
suggested that a great iihprolPment in the quality of the product 
could be effected by ’good shepherding and careful,, breeding, 
since flocks require to be carefully tended ani ne<^ blood fre¬ 
quently introduced, otherwise the “ crossbred ” sheep will quickly 
revert to the original native type. 
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..Sample iNe. 2 was stated to have l^sen clipped from a native ewe 
Hid Welsh ram^ crossbred lamb, six mouths old. The* wool 
eseicihled the prefcediug sample in coloftr, hut contained a 
imaller proportion of coarse hairs, and was therefore h little 
otter and more " woolly." The normal wool fibre broke un,der 
i lirain of abgiut 0 grams, showed an elongation of 38'5^er cent, 
intr in these respects'was equal to a commercial sample of cross- 
)red wool of *iimiliyVtypc. 

Microscopical o.vaminatiou showed that the normal wool was 
ine, wavy, varied iu dkmieter from O'OOOO to 0'00T2 inch and 
lad a well dev'(!loi)ed .scab: slj;ueturo. The diameter of the 
ndividual fibre,s »was fairly uniform tlftoflglioul thetr length, 
['lie coarse hairs had a diameter of J)1)l)2 to O'OOfi inch, were 
lard and thorny, and exliibitiHl no sciue structure. The normal 
vool varied in length from I'd to 2 inches and co>'Gained fewer 
hort fibres than the preceding sauqfle. If Was founcf that, on 
couring, tlie samide yielded about GO per cent, of dean wool, 
vhich varied in ooloui* from yellow to brown. 

This wool ngis reported a.s being of no commercial value for 
pinning puriioses. ’'Altbough (Infsample was better than No. 1, 
t lutvertheles.s confained a large proportion of oourse hairs. 'Tlie 
nttuoucp of the 'Welsh blood was very markwl in inci'easiug the 
ength, streuglii. and eoarsoiiess of the fibre; the product l\gd, 
lowever. some of the <dtar,‘icteristics of merino wool. If this 
eool could be produe.ed Iree from coarse hairs and of better 
•■olour, it W'onld be of good value as a fine, “ crossbred.” 

Sample No.:! wasslati'd to have been clipped from a native ewe 
and tllun Forest ram crossbred sheep. It consisted of wool 
wbirii was of flic first clip and was more distinctly of a cross- 
iu'pd tyjie than eitlier of tlii' preec'ding sauipies. The product was 
Fairly clean, varied in colour from white to reddish-brown, and 
■ontained fewer coarse iiairs than either of the other specimens. 
The normal wool fibre broke under a .strain of about b'O grams, 
rnd sliowed au elongation of -15 per cent. On microscopical 
.'.vamiuation tlio normal wool fibre was seen to be wavy, O'OOOS 
to 0'()012 inch in diameter, and to possess a very well-marked 
scale structure. The individu.al fibres were of fairly uniform 
iliiimeter tlirougbont tlieir Icngtli, but were not so good in ibis re¬ 
spect as the other samples. The coarse hairs wore O'OniGtoO'OlMu 
inch ill diameter .and were strong, coarse, and w'iry. A small 
proportion showed some indication of scale structure, but as a 
rule the fibres wiu'e smooth arid ojiaijne. Tiie length of the 
normal wool varied from T8 to 2’7 inches whilst the hairs were 
about an incli longer. It was found tliat, on scouring, the 
sample yielded about 50 jier cent, of ejean viool which was geuer 
ally of good colour. ^ « 

This wool was more promising than eiilier of tbeotier saanples, 
since it bad a better and more uniform colour and contained 
fewer coarse hifins. The pj'oportion of hair was still 
large, however, and the product v^j.s tlferefore unsuitable for the 
market. • * _ 

In cone^ion* it was pointed out that wool (xmtainiug so large 
a proportion of hair would have little or no *;ommercia1 value 
and Vould meet with no demand in the English market. 
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At the time of forwarding 4116 report, particulars were asked 
for regarding the type of native sheep. In repjy, it was stated 
thaf the native sjieep "is the fat-taile<l sheep of Africa and Asia, 
and that the East African animal is a particularly mixed type 
of this sheop with a covering resembling hair rather than wool. 
A three-ffuarter-hred Welsh lamb was said to show %igns of yi^- 
ing true wool, but the half-bred sheep* did not yitdd any 
fleece otlier than about half a pound of the m^ed wool and hair, 
such as that represented by the^amples sent for examination. 

•« » 

Silk. 

f 

* * v 

Silk-worm cocoons may be roughly divided'into two classes, 
namely, those which are ci.pahle of being reeled or unwound in 
one continuous filament, and cocoons which have' been so 
damaged Jiy xhe egr^>ss of the moths that reeling is no longer 
possible, apd which must thercl'ore be treatwl by preparing and 
spinning machinery in order to form tlwead or yarn which is 
known as " spun silk.” The w aste silk p'roduced in reeling the 
best cocoons is also utilised in .the mannfaety re o^“ spun silk.” 

The first class comprises the cocoons of the mulberry silk-w.prm*' 
{Jiombi/x mori), other species of liombyx, and also several varieties 
of semi-domesticated lussnr silk-worm cucoojis sncli as Aiiiherwa 
paphia (syu. A. mylitta), the Indian lussur silk-worm. A, pemyi, 
the Chinese tussur eilk-worm, and A. yamamai, the Japanese 
tussur silk-worm. 

In the second class all the uureelable silk-worm cocoons are 
included, amongst which may he mentioned “ Eri ”. silk' 
cocoons (Adams ricim), wild tussur cocoons and African ^ild 
silks. 

Silk is imported into the United Kingdom principally from 
China, France, and India. The total imports of raw silk, ex¬ 
cluding waste, in 1907 were l,195,fi(ili lb., valued at £91<),b90. 
Of this quantity, 217,0-15 Ih. valued at TlGEfiOf) were contributed 
by British Possessions. India (principally Bengal) furnished* 
214,140 lb., valued at £159,725. Dthcr Hritisli Possessions 
furnished 2,809 Ih., valued at £2,140. In addition to the above 
amounts of raw-silk, silk^waste, husks of silk, and waste noils 
w'ere received to the value of £029,400, the amount of which from 
British Possessions was £145,090. 

Experiments in the rearing of silk-wmrms are being carried 
out in many parts of the Briti.sh Empire, and the (|ucstiou of com 
morcially utilising wild silk, which is found in severJd Colonies 
and Dependeueies, is also hhing considered. (See note on African 
Wild Silk, p. 10). , 

The "tussur silk industry of Bengal has gradually declined 
during recent years, and on this account the Bengal Department 
of Agriculture have inaugurated tussur silk-worm rearing experi¬ 
ments on model farms in*the»inost important tussur districts of 
the Province, and it is hoped that by these means, the ftock will 
be strengthened and the Jeidine in the industry* ari%|ted. ^ 

Experiments wfere conducted in Burma during 1903 and J904 
with the rearing of the European silk-worm (Bombyg mort)l but 
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owing to the premature hatching»of the eggs before the food¬ 
stuff was ready for the worms, and to the probable defects^n the 
methods of rearing the worms, the experiments proved a |ailure. 

In 1897, steps were taken to develop a mulberry* silk-worm 
rearing industry in Kashmir, and since that time the pfoduotion 
o\raw silk lias steadily increased. In 1900 67,92'1 lb. of raw 
silk were producad, ih 1906 the amount had increased to 
190,736 lb., and ii#*t907‘a further increase was reported. There 
is now a systematic^cul-jjiyation «f the mulberry tree in Kashmir, 
and the silk-worm eggs are given out to the villagers whose wives 
and families are occupied in Aaring this sUk-worms. .It is esti¬ 
mated that between 60,000 and 70,000 persons are engaged in 
the industry. 

An aconimt of the examinations of silk-waste ■'h’om Broussa, 
Turkey, silk-cocoons from Ceylon, a,'id Africoii wild silk is given 
ill the following pages. ‘‘ ’ 

Turhcy. 

A sample of sillt®wa.stc received for examination and valuation 
in 4905 comsisted of loose silk mixed with the inner portions of 
the cogoons. The product was white, contained a quantity of 
leafy matter ami silkworm excrement, and had not been, de- 
giiuimed. A small specimen of the material, after being scoured, 
was examined microscopically and found to possess the 
characteristic structure of silk aud to have a diameter varying 
from O’OOOO to O’OOOG inch. 

'Wie commercial experts to whom the sample was submitted 
reported that there was not much demand for the material in 
this country aud that it was not worth more than a few pence 
per lb. 

Ceylon. 

A sample of pierced ‘‘ Eri ” silk cocoons which was forwarded 
for examination by tlie Ceylon Agricultural Society in 1907 
consisted of ixxiuons which varied in length from 1'5 to 2‘5 inches 
and were about O’75 inch in diameter. The weight of single 
pierced cocoons varied from 0'3 to 0'57 gram. The sample con¬ 
tained 28 per cent, of deep reddish-brown cocoons, the remainder 
being white. The cocoons were irregular in shape, and pointed 
at one or both ends; they were soft, of loose texture, and 
generally pierced. 

The siUl obtained from the white c.^coons was usually of normal 
strength, whereas that from the red variety was weak. The 
diameter of the double fibre varied <rom 0'0012 to O'OOIS inch, 
with an average of 0'0014 inch, whilst thift of the single fila¬ 
ments ranged from O'OOOO to O'OOOS Inch, with sfh avwage of 
0‘00071 inch. Microscopical examination showed the fibre to 
have the characteristic structure of “wild silk.” 

These cocoons were of satisfaclory quality and could readily 
be carded *nd*8pun for the manufacture of “ spun ” silk. 

“ Eri ”*cocoons occur promiscuously in tw(A colours, brick red 
and white. Great difficulty is experienced in bleaching and 
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dyeing the red cjoeoons, and it was therefore advised that these 
should (he eliiuiiiuted if possible by selection of seed during about 
six ifaccessivo reiviiigs* The value of the silk ^ would be con¬ 
siderably enJianced if the cocoons were obtained uniformly white. 
H’he jSilk from these cocoons could be utilised for mixing with 
Indian or" Chinese Tussah silk, but tlie market Tjalue of t^ 
cocoons would vary considerably accordijig <to the demand fur 
spun-silk fabrics. The valu(? of the sample si/buiittcy;l was stated 
by experts to be. about l.s. per lb. in this <;ountry (Sept., 1907). 
Coc.ooiis of this type are however usei? principally on the 
continent, but owing to the small quantity .sent for examination 
samples cotild not be Sul'mitfed to European inanufacdurers. It 
was suggesied tliat a larger sainph; of a tew pounds of the 
cocoons, ])refera.b]y of the white variety, .should be forwarded so 
that further Nurjuiries might be made and the eoinmercial 
possiibilitieS of Eri uot.onns definitely determined. 

Trmisvddl. 

Two samples of silk <'oc.oonH were forwarded for examination 
to tile Imperial Institute in Ma',', 191)7, from/he Transvaal. 

trample No. 1.—The cocoons in this sample were pale golden 
str.aw colour and varied from T1 to 1'7 inches in length. The 
weight of the single cocoons varied from ()'2b to ()‘91 gram with 
an average of 0‘48r) gram. Tliey were oblong in shape with 
rounded ends, and somewhat constricted in the centre. The 
eoooons were generally firm and hard, but about 10 per cent, 
were found to be weals. Tiiere uers' no ])iereed cocoons in the 
sample, but double cocoons were oeeasiomilly noticed. Tlie 
strength of tin- fibre was normal. The diameter of the double 
thread from the eoeoous varied from O'OOOO to O’llDir; iiic.h, with 
an iivei'ii-ge of 0‘0012 iiieii, whilst fliat of tlie single scoured Illa- 
ment varis'd from O'OUOI to ()'0()()7 inch with an average of 
0'0005 inch. 

Sam'ple No. 2.—These eoeonns were of pale golden straw colour 
and varied in length from TO to 1'5 inches. The, weight of the 
single cocoons varied from 0'25 lo 0’C5 gram with an average 
of 0'3f>2 gram. I'hey were similar in form to tlin.se of the pre¬ 
vious sample and were generally lirm and hard, but about 12 per 
cent, were found to bo weak. Tliere were no pierced cocoons in 
the .sample, but double, eoeoous were occasionally noticed. The 
strength of the fibre wa,s normal. The diameter of the double 
thread from the coe.oons varied from O'OOOO to O'OOlb ineli with 
ail average of ()'00l2 inch, whilst that of the single sc^pred fila- 
nis'iit varied from 0’0004 tft O'OOOG inch, with an average of 
0-00047 inch. 

The commercial -faluo of those two samples would probably 
be about li.v. to 3.«. Or/, pe/lb. for the dry coeonii.s. 

The fine .silk obtained from eaeli sample dfter reeling and 
.scouring was of very good .volojir, .soft, and exceedingly lustrous. 
AHliougli not .so large a.s. eoconiis from llie Oeveuiies the samples 
were of promising quality and in good condition foy reglihg. 

The results of these experiments on silk-worm culture in the 
Transvaal showed great promise of success, but it was advised 
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that the development of the industry should he cautiously pro¬ 
ceeded with. It is usually found more satisfactory to cultjvate 
the silk-worms as a domestic industry than (5n extensive com¬ 
mercial lines, as in this way much of the spare time of the women 
^d children may be profitably utilised. The cocoons,, thus''pro¬ 
duced migh^be collected and oflored for sale in sufficiently large 
quantities to command Iho current market price. The freight on 
such a lighf bull?5'*prod’u(d as silk-cocoons being very consider- 
abhq till' necessity^ for^ some arrangement whereby they might 
be oollocted and reeled in the colony was pointed out. 

• African Wild Silks’. 

Speciiijens of a wild " .silk" wert' recently forwarded from 
Uganda, .and have been examined in the Scientific^and Technical 
Department. ,i , o 

The silkworm {Ajiaphc sp.) feeds jirincipally An the loaves of 
species of Firm, but^tlie cocoons are found in almost all the 
forest trees. ,Tlie caterpillars spin a large nest, inside which 
thoy form their c*'oon.s in c'onsitlerable numbers, varying from 
104o 100 or more'. These nests are coniposod entirely of “ silk 
the mi^or layei’s are of somewhat loose texture, whilst the inner 
jiart i.s firm and pajier-like, but on degumming, each portion 
yields the same silky material. It seems iirobable. that the whole 
of this product may be capable of utilisation a.s “ spun ” silk. 
On examining the cocoon,s it has been found possible to reel a 
small quantity of silk from selected siiecinieus, but usually they 
are.too loose to allow tlie reeling to be satisfactorily carried out. 

Technical trials have shown that, the whole of the silk can he 
spun into lustrous yarns which can be dyed without difficulty. 

Similar cocoons Imve been rec.eived from Southern Nigeria, 
Northern Nigeria and Nyasaland, In Southern Nigeria the silk 
is used by th(' natives in conjunction with cotton for making the 
so-called “ soyan " or “ sanyan " cloths. 

There appear to be .se.veral varieties of these silkworms, and 
they probably occur in many part.s of Africa. The following 
information, witli reference to their identification, Las been 
obtained. 

The silk coeoons of .Southern Nigeria used for the ‘‘soyan” 
cloths are itrobably those of Anuphe mfracia. A better known 
species, Anaphe ‘p<M(la, occurs in Natal and produces similar 
nests, wliic.h arc, however, generally largo and contain a greater 
number eocootis. Anaphe venatu^vM been found to the west 
of Kumassi, Anaph- amhrizia is recorded from Nortlierii Nigeria, 
Uganda, and Mashonalaud, and Anaph-c Mohnepi has been 
ob.served in Uganda and Northern and Souffliern Nigeria. 

If the rearing of these .silkworms fs undertakel! as a native 
industry, I'ret'ardious will have to be taken against parasites. 
Certain species of Anaphe appear to jje attacked by a Hymenop- 
terous insect, Crypfus formo.tvf, and, by a dipterous insect, 
Tachina sjeciAS. These jiarasites pass their larval period inside 
the silk\#3rm, destroying the host and utilising the cocoon as a 
protection for their own pupal .stage. The entire subject is still 
under investigation. 
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r lioHATB. 

MoliRir is obta'ined from the Angora goat, which is said to be 
indigenous to Western Asia. It is largely bred in the Turkish 
province ^of Angora, whence the goat has derived its name. 

Mohair of good quality is milky white in coloifr, and is /iie 
most lustrous of all varieties of wool ahd hair. The length of 
the fibre varies from four to ten inches or m&fe, according to the 
time it is allowed to grow before being olijiped. The uses to 
which mohair is applied are to a certain extent limited on 
account o,f the some^yhvit wiry na'turo of the material. It is for 
the most jiart employed in Ihe manufacture of so-called “ lustre ” 
dress fabrics and other hrf^'ht textile materials, such as linings, 
plushes aud^iruids. An account of tlie production and uses of 
mohair ist given in t^e BuU,‘itin of the Imperial Institute, 1906, 
4, 150. , ' " 

Mohair is exported principally from Sopth Africa and Turkey. 
The total imports into the ITuited Kingdom in 1907 amounted to 
.’11,034,101 lb., of the value (jt ,t'2,02T,845.<, Of'this ipiantity, 
17,607,709 lb. valued at £1,135,489, came from Cape Colpny,* 
and 1,617,716 lb., valued at £82,.389, from Natal. O'thcr 
British Possessions furnished 13,033 lb., of the value of £585. 

The rearing of Angora goats is claiming the attention of 
farmers in several British Colonies, of which mention may be 
unvde of Queensland, New South Wales, Victoria, Western 
Australia, New Zealand, and the Orange River Colony. In the 
last-mentioned colony, a prohibitive exjmrt duty of £100 is levied' 
on each Angora goat taken from the colony. The prohibiiion 
also extends to other South African States. 

An enquiry was received from Uganda in 1907 stating that 
the Commissioner was anxious to experiment with the rearing of 
Angora goats in the Protectorate, and that difficulties were being 
experienced in procuring the necessary goats, owing to the high 
export duties which were levied by the Governments of South, 
African Colonies, where efforts had been made to obtain the 
goats. The object of the enquiry was to ascertain where Angora 
goats might be obtained, and whether there was any restriction 
with regard to purchasing them. 

In reply, the following information was given. The exporta¬ 
tion of Angora goats from Turkey is prohibited, yet notwith¬ 
standing this, several lots have been obtained, from time to time, 
from that country. In some cases, it has been fou-nd possible to 
obtain a revocation of the edict of prohibition, and, /ailing this, 
the goats have been purchased privately and surreptitiously con¬ 
veyed from Turkey^ In the Fnited States and in Australia the 
Angora goaf is bred wit,h some measure of success, and well- 
bred goats might possibly be obtained from the latter country. 
Sales of Angora goats have been conducted ih recent years by 
the Department of Agricultu’-e of Western Australia, and also 
liy farmers in Queensland and New iSouth Wales. The price of 
the goats in Australia varies from £2 2s. to £6 us., nud in view 
of the fact that the industry has not assumed any considerable 
proportions in Australia, it is not likely that prohibitive export 
duties will be levied. 
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FLAX. 

Flax, tbe bast fibre of the stems of Limvm u'itatissimuvi 
(f^mmon Flax or Linseed), is cultivated chiefly in Buisia; Hol- 
la\l, Belgiuii, France, Ireland, Italy, Germany, and Austria, 
The finer qualities «f tfie fibre are used for the manufacture of 
linen good.s, whilst'flic coarser ()ualifies ai‘e employed for making 
twine and canvas. ^An ^^IVort hil^ been made during recent years 
to establish flux-giowing at Beliav in India, and the results ob¬ 
tained hitherto jiipear to imficate that tjii.s iiidustrj' will be 
carried on in the near future on a commercial scale, and with 
considerajjile jirofit. Fjxperiments hav? also been made in Cyprus, 
the East African I’nitecforato, Transvanl, Orange ^iver Colony, 
and Canada. Samples of the ])roduQfs obtiwnpd in soi»e of these 
axiJoriments have been submitted to the Imperial Institute for 
axaitiinafion, and are descrihed in the following jiages: — 

CiTEfis 

A small hale of flax straw from which the seed had been re- 
luoved, and a similar quantity of tho fibre whicli had been rented 
in tbe island, were forwarded for examination by the Director 
rf Agriculture. 

I. Flax Straw .—The flax straw, which had been retted but not 
broken and scutched, was straight and hut little branched. The 
col^flr was pale lirowii or greenish-yellow, and the length varied 
from 18 to 28 inelies. The fibre was fairly easily separated by 
band from tbe straw. 

On eompa,ring tbe sam])l(‘ witli a. standard sample of flax grown 
in lielgium, the following results were olitainod ; — 

Flax Straw from Flax Straw froir 
Cyprus. Belgium. 

Length of Straw . , 18 to 28 inches. 80 to .80 inches. 

Diameter of straw - 

Maximum . . 0'flG8 inch. 0’flG4 inch. 

Minimum . . O'OOO „ 0'032 „ 

It will he Hccu from the foregoing figures that the flax straw 
from CypAis was shorter than the stajidard Belgium sample used 
for compaiisoii, hut that the inaxinuflu and minimum diameters 
were approximately the same. The'saraple from Cyprus, how- 
5ver, contained a lai-gor proportion of fine s"lraw, ^ ^ 

YI. Flax Fibre .—This sample consisted of flax fibre obtained 
jfter breaking anS scutebing. It contained a quantity of broken 
straw or “ shieve,” but most o^ tbi« could be separated by 
shaking.. The colour was light or greyish brown, and the length 
Df the filantentS or strands of fibre was tbe same as that of the 
straw, vizf, 18 to 28 inches. The strength of t^ie fibre was some¬ 
what uneven, some portions being very weak. This defect sug* 
gested that the material bad not been uniformly retted. 
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'Pile following results were'" obtained on comparing this sample 
with a standard sample of Belgian flax :— . ' 

Flax from Flax from 

Cyprus. Belgium. 

Le'ngtii t',f strands of fibre 18 to 28 inches. 30 to 3G inches. 

„ ,, ultimate fibres fl'2 to 0'9 inch. 0'3tol‘l iflch. 

(average 0'4 in^di) (average 0‘6 inch) 
lliametcr of fibres (average) O’O008inch.' "O’OOOSfi inch. 

Tt will be notieed that the flax from flypsiis contained slightly 
shorter and finer ultimate fibrefi than the commercial Belgian 
.sample fised for coniparison. .. 

Flax represented by thgse samples from Cyprus would not be 
suitable for the manufaciure of linen cloth. 'Pbc partially 
cleaned sani.plo had been very imiierfectly scutched, and one end 
of the straw had 'nOh been " broken.” For this reason the flax 
was not ill a .suitable condition for maiiufucturc, except, perhaps, 
for rough bagging material. It is pi'obable that the straw could 
he more perfectly and evenly scutched if it w((ro retted for a 
Slightly longer jieriod. It was also recommended that care should 
he take'll to emsiirc thai the straw is entirely submerged during the 
retting process. 'Phe diflieulty in cleaning one eud of the straw 
may have been due to the bundles having been placed on end 
with the upper portions slightly above the siirfaee of the water, 
with the result that the .straw had not hei'ii evenly subjected to 
the retting action. 

The large quant it.y of fine .straw present in Rani])lo I suggested 
that the seed had been sown too thickly, and consequently the 
straw had become attenuated. It was jiointed out that the q\ian- 
tity grown should he just siiflBcient to prevent branching of the 
straw and at the same time to allow each plant the necessary light 
and air. Tt is usual to sow about 3 bushels of seed per acre; if 
more than this quantity was used, it would iirobably be found 
necessary to thin out the young plants. 

The commercial expert to whom the sample was submitted 
reported that the fibre had been ruined for spinning purposes by 
leaving the ends uncleaned. If however, the material had been 
properly prepared, although hard and lacking in “spinning 
quality,” it might have been worth about £20 per ton. In the 
condition of the sample it could not be used in the linen trade, 
but might realise £10 to £12 per ton for mixing with common 
jute for the production of very coarse bagging. 

From the foregoing particulars it will be realised tihat this flax 
from Cyprus could not coiipete with Belgian flax for textile pur- 
])oses, unless the growth cmild bo imjirovnd and the cleaning done 
more efficiently. ' Tt w'as therefore recommended that action 
should he tiken on these lines and further samples submitted for 
examination and report. „ 

. EAST XfRICA rROTECTORATE. 

« 

A sample of flax, grown in the Ilighlands of»th^ East Africa 
Protectorate, was sent to the Imperial Institute by aftiommercial 
firm at Nairobi,*^ who stated that the fibre was known aB«“Lin 
pax,” and was grown at an altitude of about 5,GOO feet. 
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The sample consisted of two bundles of flax fibre, weighing 
IJ lb., which had<been retted and broken. ^lost of ihe.“ shte^e ” 
or broken particles of wood bad been removed in the scutching 
operation, but a small quantity remained in the sanfple. The 
fibre was lu.strous and greyish-brown in colour. Tlie strength 
walkfairly godB, and the length of the strands of fibre was 24 to 
li2 inches. The diametei* of tlie .strands was 0'()025 to 0'020 inch, 
and of the ultlmatc*lfbres ‘O’OOOuG iiicli with a variation between 
0'0003 and O'OOOi) inch. Microscopic examination showed that the 
fibre had the characteristic structure of flax. 

The apiiearance^if tlie samp1e*suggestpd»tl*at the flax ^lad been 
over-retted; consequently the fibres separated easily, and an 
abnormally large quantity of waste w*ould he produced in the 
jirocesses of maiiufaeture. Fibre of this charaeter j/i known in 
commerce as flax codilla. It i.s the firoduci »f over dBw'-retted 
flax straw. • 

The commercial valifii of flax codilla of the quality of the 
sample would he about t:2() per ton delivered in Dundee. At 
tJio time of the report thi.s class of material was in couBidcrable 
demal^id, and the price (pioted is about ,t"i or £4 above the 
ordinary* value. 

The straw from which the fibre was produced would no doubt 
have furnished witli ])roper treatment the true flax of commerce, 
and also given a larger yield. Siudi fibre would be worth to-day 
from £30 to £35 per ton. 

^ Tha quality of the sample indicated that further experiments 
in flax-growing might well be made in the district where this 
fibre was produced. 


TEAXSVAAL. 

A sample of flax, grown at Potchefstroom, was sent for exam¬ 
ination by the Acting Director of Agriculture. The yield of dry 
straw' was stated to have amounted to flfib lb. jier acre. 

The sample consisted of unretted flax straw, bearing mature 
seed capsules. The straw liad a maximum length of 3(1 inches, 
and w'as bard, woody, and much br.anebed. It was oxeeptionally 
coarse, the average diameter being double tliat of good commer¬ 
cial flax straw grown in Delgium. 

On retting the straw, a light yellow fibre was obtained wliicb 
was soft to file touch, of good lustre, bjit of rather poor strength. 
Microscopical examination .show'P.d tRe fibre,s to be fine and 
regular, and to liave tlie characteristic*striieture of flax. 

It was pointed out, that flax straw of this quality wouli have 
little commercial ^due. The chief defects were the branching 
of the stalks and the presence of an abnormal quantity of coarse 
woody tissue in the straw. These ^faults w'ere probably due to 
the seed having been sown too sparsely. 

• When th#*flax plant is grown for fibre, and not for seed, the 
stiuw.should be gathered before it is fully matufe, that is, before 
the stalks and seeds capsules have become entirely brown. If 
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tile flax is left to grow until tlie whole stem is yellow or brown 
and^the seeds are fully ripe, the fibre obtained.would be coarse 
and of inferior quality. 

, OEANGE EIVEE COLONY. 

Three samples of flax were forwarded from the Ag'ricultq;ill 
Department of the Orange lliYor Colony. 

Sample No. \ consisted of unrelted flax straw which was hard 
and woody, mncli branched, bore a largi; .quantity of mature seed 
eajisules, and varied in colour from green to light brown. The 
length was very uiuo'en-, some of the mature .stalks being’ only 
8 inches long, wliilst others had a lengtli of 24 inche,s. 

(a)uiparison with a standard sample of liolgian flax straw 
showed tliat die samjdc under exaniiiiation was nnudi coarser. 

h'lax Straw from Flax Straw 
Orange from 

liiver Colony. Delgiuni. 

Maxinuim diameter ... ()-2()0 iiieli.', ‘ ((llOd inch. 

Minimum diameter ... ODhS ineli. 01);)2 ineh. . 

Flax similar to this sanqile would he of no valiu' as a^ source 
of fibre. 'I'Jio cliief defects weri' the branehiiig of the stalks and 
tile jire.sence of coarse woody tissue in the straw. Tlie branoliing 
of flax straw and also the jiresenee oi li.ird wood eoiislitnti' 
serious dofeefr, which arc caused by tin- sowing of an in.snfficient 
(inantity of si'cd. 'I'ho reromnieiidations made ri-'garding the 
T’ransvaal samjile ajijdy ('(jually to this one from tin' (.Iraiige 
llivcr Colony. 

Sample No. 2 consisted of retied flax straw, which was hard 
and woody, but less branclied than the preceding sanqile of un- 
I'l'tted sf.i'aw. 'I'Ik' llax had h('en niievetily ndled, many jiortions 
having been very iinieh over-ro11<‘d, with the result that the. 
fibres, wliieli iiad ln'roine entirely separali'd from the straw, 
were entangled and broken. 

The, length of tlie straw varied from It) fn 32 inches. The 
fibre was greyisli-brown, and of i-atlier poor strengtli. The 
ultimate fibres had a diameter of D'OOO.'i to O'OOUO inch, with an 
average of ()1)00(i3 ineli. 

Sample No. 3 consisted of llax which had been retted and 
broken, most of the “ shieve ” or broken iiarticles of wood having 
been removed. Owing' to the straw having been over-retted, 
tbo fibre bundles in many e.isi's had heeoine broken uj)'into short 
lengths from A inches ni)Wi>rds. 

d’ho flax resembk.l that ohfained from fhe relied straw of the 
previous sample. , 

Samples 2 and 3 were of little or no value fqv spinning, owing 
fo their having been groafly over-rc't.fod. 

In perfectly retted (la.\ fhe'^lbre will separate from the straw 
in the form of a ribbon of good strength witlj, all Iflie fibres 
adhering together, whereas in the samples under ^j^mination 
fhe fibre bundles'had been either greatly weakened or resolved 
into short fibre,s by the prolonged steeping in water. 
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INDIA. * 

• 

A sample of flax grown from Eiga seed at the Bankipore A^i- 
cultural Experiment Station, was forwarded for examination by 
tbe Director of Agriculture, Bengal, and consisted of two 
burfljlcs of unietted flax straw. 

Tbe straw was stsaiglit and generally not branched, except 
towards tbe upper jfarts. ‘Tlio colour varied from green to pale 
yellow. The fibre could^^be easMy separated from the yellow 
portions by breaking The straw, thus indicating that the material 
had become partiaHy over-ripe. * * , • 

'J’he following results were obtained ^n (comparing the sample 
with a .stanilard .specimen of flax .straw grown in Belgium. 


Length of .straw... 
Diameter— maximum 
,, minftnunk 


Flax Stray from, 
Beugal. 

■10 to -12 iuche.s. 
()iy2 inch. 
0-04 J ,, 


Flax straw from 
Belgium. 

30 to 30 iuche.s. 
01)04 inch. 
01)33 „ 


It ivill be noticed that Iho flax from Bengal was longer and 
coarser than Iho standard sami)le of Belgian flux used for 
compari.son. , 


The clean fibre obiained from Iho Indian straw had an average 
dianietor of 01)00!) 1 inch, Ihc diameter of the .standard sample 
of Belgian Ha.'c being 0'U0()8(i inch. The samfde under exam- 
^inaiion was tln'i'efore generally coar.scv than the Belgian 
.speeinlen. 

The straw was well grown, hut it semus probable that insuffi¬ 
cient seed Inad been .sown, as a considerable amount of wood had 
developed in parts of the .straw. Advice was given as to the 
(piantity of .seed which should he sown per acre, and the age at 
which the stnnv sliould he pulled. 

♦ With greater care in cultivation i( is highly probable that flax 
of excellent tjualily could he grown in llial pari of Bengal where 
lh(' jn’esciit .sample was ])rodufted. 


TURKEY. 

Two .sainfdc.s of flax were forwarded by H.M. Vice-Consul, 
Brou.ssa, Turkey, wliitdi ai)])earcd to have been submitted to a 
chemical bhsvching proee.ss. 

Sample Nn. 1.—This consisted of elejn while fibre, which wa.s 
lu.s;rou.s, smooth to the touch, and muth tangh'd. The lengtli 
of the staple was irregular, ranging from as laueh as 10 inches 
down to 1 inch or even less. * • • 

On micro.scopiciil*examination, the fibres were found to be 
usually united in bundles of 0'004-()'0] (i inch in diameter. The 
ultimate, fibres tbnmsclves li.ad an %veragp diameter of O’OOOiS 
inch, and eSliibitjd thi! olmracteristie, strue.ture of flax. 

•This material ap])eared to be the sliort fibre obtained in some 
prep.aring or combing process. The longer fibres could bo separ¬ 
ated from it aud spun into a yarn of medium quality, whilst the 
13760 
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very short fibres could be ®cd for the manufacture of coarse 
yar/i br as tow. 

Somple No. 2 .—Tliis sample varied in length from about 12 to 
20 inches, and the fibres were straight and parallel to one another. 
In other .’’cspects the product resembled Sample No. 1. 

This material consisted of the “tops,” rr long fibres, wlAoh 
had evidently been straigliteued and prppari'd for spinning, and 
W'ould no doubt furnish a yarn of g-ood quality. 

Commercial experts reported that tll'fse samples of flax were 
not of the quality usually met with in the English market, and 
that they appeared to have been submitted to shemical processes 
wliieli might have caused injury to the fibre and would be 
prejudicial to th(' sale of tiie material. Tliey expressed the 
opinion tliat'^the pro<luct would be saleable in this country, but 
that the fibre du its* unbleached, natural state would ]>robably 
find a better market. 

A further sample of the flax was forwarded by the Vicc'-Oonsul 
at a lat(U' date, which had been retted and broke'ii, but bad not 
been treated chemically, ilost of the “ .shieve " or partich's oi 
woody ti.ssiK' had been removed in ilie scutching operation, but a 
small quantity reiiiiiiiied in llie sample. Tlie flax was pale golden 
bro'wu, of good lustn' and soft to ilie toueli, but of ratiier jtonr 
strength. TJie fibres varied in huigtli trom 22 to dO incites, 
and iu diameter from 0’0(l2!t to ()'1)1-I5 iiich. The ultimate fibres 
had an average diameter of O'OOtl') iueh. 

The fibre from I!rous,sa was similar in most respects Jo a' 
standard sample of Ihdgiaii tliix, but wits slightly shorter ansi of 
inferior strengtb, whilst imtny loose fibres projected from tlie 
bundles. The two latter defects suggest that the material liad 
been slightly over-retted. 

A portion of the sample was submitted to cnmmercial experts, 
who reported that the fla.v could be used by s])iuuors of very 
heavy yarms, but that it was really more suitable, for rope-makiug< 
tlmu for spiuuiiig. They slated furlher that the fibre appeared 
to liave undergone a proec'ss of hadv'liag a.f tins ends, and it was 
feared that a cousignnionl in hulk would not be equal, on the 
averag-e, to the present small sanijde. 

The commercial value of flax equal to the sample was esti¬ 
mated at ,£df) per ton in this country at the date of the report 
(.June, 1900). 

'There i.s no donht tlmt juanufacturers would prefer to receive 
this flax from Broussa in its natural unbleached condition rather 
than after it lia.s undergofie chemical treatment. 

EAMIE. 

Kamie, rhea, or China grass, the bast fftire of BneJimeria 
iiivea, IS cultivated very largely in China, where it is used exten¬ 
sively for the manufiU'.ture Sf the fabrics known as “grass- 
cloths.’’ It is employed to some extent iu Eunope^fdi’ w'eaving 
goods of various dese^riptions, such as lace, curtains, a»yd wearing 
apparel, but its pMncipal use, at jiresent is for the manufacture, of 
mantles for iucandeseent gas lighting. 



IMl'EEIAL INSTITUTB—I. FIBRES. 


21 


Experiments in ramie eultivaticm have been made in most of 
tile British Colonies and IJependeiieies, and specimens of the 
products have, in some cases, been forwa^'ded to the Impirial 
Institute for examination. . 

A short account of the <'.ultivatiun of the ramie plant and. the 
pl^iparation and prospects of the fibre has been given in the 
Bulletin of the InipSriid Institute, IDQu, 3 , 55. 

Cyi%us. 

A sample of ramie fibre, fiaavarded ty the Imporia] Institute 
by the Agrie.ultift'al Dejiartnieut, Nicosia, in BIOS, was stated to 
lave been oblaineil from plants giowt at Tricomo. It eousisted 
>f fibrouS riblioiis which wa-re mostly about 3-4 feet long, but 
■vere, in some cases, only about 2 f^(>t in lengtli. *l’h(yie ribbons 
vvere of a gre.euish colour on the inner surfu'ce »ud dark brown 
ind hairy oil tlie outi-r surface. The dry, brown external layer 
muld he detached to a considerable extent by rubbing tlio fibre 
between the Isands, , 

\ port ion of l.he material was ilegummed in the laboratory by 
repeated boiling with dilnfe alkali and washing with water, 
riu! re.sultiug fibre was .silky, somewhat Instrons, and of a pale 
brown colour, On comparing this prepared fibre with a standard 
laiiiple of unbleached ramie filasse, it was found to he slightly 
iiner than tiie latter, but not quite so strong. This inferiority 
ill strength may, however, have been duo to tlie somewhat drastic 
method emidoyed in deguiuming. The filin' from (lyprus 
had a diameter of 1/1200-1/500 inch, with an .average of 
1/850 inch, and a maximum length of 10 inches. On micro- 
ieopie.al (‘.xaiuinatlou, the fibre vvas found to possess the 
iharaeteristie structure of ramie. It is evident from these 
results that the preisent sample compared favourably with the 
itaiidard sample. 

In conclusion, it may be slated that the jiroduct resembled the 
ramie ribbons which are occasionally exported from India. The 
rommercial experts reported tliat the nominal value of the 
material was about fl6 per ton in the London market. 

It W'a.s pointed nut (hat wliihst it i,9 not de.9irable to discour,age 
rxperimontal rami(> growing in Cyprus, great caution is neces- 
iary in advising anything like extensive cultivation of this 
ilant. 


East .^fhica PeozIctorate. 

•Six samples of ramie filasse from the East*Afrie,a Protectorate 
were forwarded to the Imperial Institute in 190(1. • * 

Sample No, 1, Itihollcd “Ramie filasse, A,” consisted of clean 
filasse. The colour varied from pgle jiellow to white, the speci¬ 
men beiim slightly more yellow than a standard sample of ramie 
filasse. Ityva3*soft, of fairly good lustre, and had a maximum 
•length of^ feet 6 inches. The single fibres obtained from the 
bundles generally bad a length of 8 to 9 inches. 
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Sample No. 2, labelled Eamie filasse from China grass, B,” 
consisted of clean filasse, which was palo yellow in colour and 
darKer than samjile N’o. 1. It was soft, of fairly good lustre, and 
had a niarximuin length of U feet. The single fibi'es generally 
had a length of 8 to ‘J inches. 

Sam])le No. o, labelled " llaiitle fi]a.sse, C,” consisted of fa/tly 
clean filasse, whicJi had a liglit yellowish bi;own colour and was 
dai'ker than samples Nos. 1 and 2. It wa.^'fairly soft, of poor 
liisln^, and had a maximum leigtJi of about 4 feet. The single 
fibre.s genei'ally had a length of 8 to O'inchfes, but shoiter fibres 
Were also preseiil. _ , " 

Sdiii.jilt’ A^o. 4, labelled “ Jlamie filasse, 1),’’''consisted of short 
entangled fibres, having 'ilie appearance of waste nr ‘‘ noils." 
Tbe male]’ii»]j was clean, of light yellowish brown colour similar 
to that ot samjile jW'- o- It was fairly soft, but of pooj' lustre, 
and had a ]na>!iuium length of 8 inclies, shorter fibres being also 
l)reseut. 

Samj/le .^' 0 , .5, labelled “ Ilaniie filasse, from ,^green ribbons, 
E," eoiisisled of very clean filasse. It varied in colour, half the 
.sample being pale blue and ilie rcnuiiiulnr an even white. It was 
soft, of good lu,str(>. and had a ma.ximnm lenglli of 4 feel, nie 
single fibres had a juaximum length of 0 inelies. 

Samjile Na. (i, labelled ‘‘Ilaniie filasse from (diiua grass, E,” 
consisted of tilas.se, whieh was very clean and of even white 
colour. It was soft, of good lustre, and liad a maximum length 
of 4 feet. The single fibres had a maximum lengih of 10, 
inches. 

• I 

The six samples wei'e comiiared with siandard sumple.s ot ramie 
fibre UK regards the slrenglh, elongation and diameter of the 
fibres, and the results are given in the following lahle. The 
meehanical tests wen- made by means of the Ileeser and 
Mackenzio fibre-testing instrument. 



Strength in grams. 

Klougation at the 
breaking point in 

Diameter of fibrea 

in Tnm 




grams. 



Sidmiare] 

Average. 

Variation. 

A Vi‘ page. 

Variation. 

Average. 

Variation. 

I. ('ombed tila'^sf 

:UM0 

57-5 

2-80 

2-0—8-5 

0-00157 

0»(iUO!)- 0-0O80 

2. Combed filae.ac 

42-70 

27-0- o3-0 

— 

— 

0-01)125 

(H)0O86- U-002O 

8, Combed 

88*20 

20-;V-57-0 

2-05 

-2*5—8*5 

o-ooi (;2 

(l■U0|O_0•0024 

4. Degiunined ... 

;n-4u 

25-0—12-5 

*^85 

-J-O- 8-0 

o-noi(;5 

0-0010—0-0029 

fi. Dcgjimmed ... 

>>ppchiu'ns finm the 
liad Ajyii'a Pro- 
trciorate. 

80-10 

27-5--55-0 



0-0012 ^ 

0‘00086—0-0020 

1. “A.” . 

82-04 

22-5-60-0 

8-58 

2-0-4-5 

0-00187 

0-0008-0-00-28 

2. “ H." ■... 

48-(52 

<)0-0 

2-95 

2-0-8-5 

O-O0167 

0-0009—0-00-25 

:5. “(V . 

41-00 

27-6—55-0 

8-05 

2-0—4-0 

0-00«4G 

0*0009—0-0021 

4. “ D.” . 

50-12 

30-0-70-0 

2-07 

-2-0—4-0 

t> O-OOIP 

O-OOJ1—0-0080 

r, « JIJ ” 

8(;']o 

25-0-r)7*5 

2-f!(; 

2-0—4-0 

0-00147 

0*0008—0-0080 


64-75 

‘2a-5'--70-0 

2-70 

2-0-4-0 

0-00147 

0*0008—0*0022 


From the foregoing results, it is evident that the f^rength of 
these Tamie fibres from East Africa compared favourably in all 
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cases witli t]iat of the standard sifniples, in fact samples B, D, 
and F were distinctly superior in streng'tli to tlie refei^ence 
sjiecimens. 

In many of the samples tlie ultimate fibres bad not* been coin- 
pletely isolated, and in all cases tbn fibres we^■(^ sli^i'bt.ly’ en- 
tifflifflcd. file material would, on this account, be ditlicult to 
straig'hten and a ajiuiowjnit large (piantity of waste would be 
produced in 1lio pbocosses preparatory to spinning. 

Samples A, 11, aid (••were distinctly inferior in colour to tbe 
standard samides. , 

Sainjib' '!) wa.f slioj't waste malerial, known conunercially as 
"noils,” wliich is often utilised to »iix witb wool, 

Saiiijdf's J'l and b’ were the most satisfactory specimens as 
regaiibs cidou]' and general ajipearaiice. , • 

'Specimens of the filasse were subniilied to iflaiiufacturers of 
ramie yarn, who reporti'd that it was diiiicult to give valuations 
of the .samples as they were not in the condition in wliiidi ramie 
is usually ottered‘for sale in tWs country. 'J'liey stated that 
sample 1) could b(‘ sidd here a,s “ noils " or wa.ste, but that tbe 
dark specks present in it would reduce it.s market value. 

The sanijiles wei'e said to have been badly degununed, aud it 
was not jiossible io judge what ilie texiile value of the fibre 
would be if properly treated. 

li apiiears tliat manuraidurers jirefer to degum ramie ribbons 
by ihi'ir own )iro('es,s<‘,s, so as to produce filas.se in ilie form most 
suited for tlieir pariiculai' purposes. Comsenumitly ramie fibre 
bus only a ready sab' in this country in tbe form of ribbons from 
wbicb the miter brown pellicle lias been removed. 

If was suggs'sted that a sample of sueb ribbons sbould be pre- 
jiared in East Africa and forwarded io tbe Impw'ial Institute for 
further e.xaminatioii. The manufacturers who were consulted 
exiires.sed their willing'iiess to e.xperiment wdtb any samples of 
ribbon,s from new sources, in order to compare them witb the 
material at present on the market. It was pointed out that in 
fonvarding .samples of ramie fibre to the Imperial Institute for 
examination ii is always desirable to give, some indication of tbe 
treatmeui wbicb iliey have undergone. In the present instance 
no information whatever was .suiiplied, and it was tberefore not 
possible to jirouounce any definite opinion a.s to tbe value of the 
processe." jmployed. 

9 

North E.4,steun Rhodesia. 

• 

Two sample,s of ramie fibre were reejeived for exjmmijtion at 
tbe Imperial In.stituie from tbe Briiisli fsoutb Africa Company 
in 190G wbicb ball been grown at tlie Government Experimental 
Gardena, Fort Jameson, North I'^stejn Rhodesia. 

Sampk No. labelled “ Ramie grown at Government Experi¬ 
mental &ltion, Fort Jameson, N.E. Rhodesia,” consisted of 
partially ^prepared fibre, wbicb was light yellowish-brown in 
colour, and had a maximum length of 3 feet. 
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The ultimate fibres generally had a length of 7 to 9 inches 
and an average diameter of O'09108 inch, with a variation from 
O'OOOT to O'OOlO inch. 

The ultimate fibres of ramie usually vary in length up to 
11 'inchtjs and in diameter from 0'0008 to 0'(K)3 inch, with an 
average of O'OOlO. ^ ‘ /' 

A portion of the samjde was boiled wit|i dilute alkali, and, 
after this treatment, the fibre varied in colour from cream to 
while and possessed a good lustre. ,, , 

Sample No. 2, labelled a.s tln> previous sample, consisted of 
partially'proiiared fibr^, which was of a dull Ififht reddish-brown 
eolonr, and had a maxiimi^u length of 3 feet 0 iiudies. 

'I'hc ultimaie fibres generally had a length of 7 th 9 inches 
and ail a,veAgc diameter o/ O'OOlO inch, with a variation from 
0-0007 to O'OOlO iiicTi. 

This sample was also boiled with dil^te alkali a,nd furnished 
a fibre of very good lustre but of much darker colour than the 
previous sample. >. *' 

These samples of ramie from llhode-sia would not he readily 
saleabhf in this country as they were not in the condition in 
wlych ramie is generally placed on the market, and had 
apparently been treated in some way to .separate the fihre.s after 
decortication. It is usual to export the clean, scrajicd ribbons, 
as maimfai'turers ap])arently prefer to degura tins fibre by their 
own processes. A sample of Imnd serai)ed (diina grass «as for¬ 
warded with tlie report as an illustration of the form in which' 
tlie material is receiv('d in this country. The curreiii pri(» of 
.siicli material in the London market at tliat time was ,t‘32 to .£30 
per ton. 

It. wa.s stated (hat if samjdes of the cloaiK'd ribbons eonld be 
ohiuined from llhodesia, it would be ])o.H,sible to get manufacturers 
to test them in eoni])ai'ison witli the material wliieh is at jire.sent 
on the market. • 


' Ceylon. 

Samples of fibre and .string were received from Ceylon in 1903. 
The fibre api)pared to be fhaf known as llliea, Ramie, or China 
Grass, the value of whhdi, when properly prepared, was at that 
time about £20 io £30 per ton. It wa,s suggested that a trial 
consignment of a few hundredweights sliould he fo^rwarded to 
test the market. 

The string was regarded as worth about M. per Ih. in the 
London market, hut it was pointed out ihat mo.st manufaeturers 
ju'efer'l.o pucehase the fibre and spin the string in their own way. 

JUTE AND SIMILAR FIBRES. 

The fibres included in this class are derived from a number 
of plants of the TUiaceae and Malvaceae. Thej cc^nsist of the 
bast fibre of the gtera. and are prepared by a processttof retting' 
ua exemplified by the method commonly employed in Bengal 
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for jute extraction (see Bull. Imp. Inst., 1905, 3 , 254). Tlie 
products are composed of liiglily lignifiei^ cellulose. They ^ are 
weaker than flax or hemp and much less durable. The principal 
uses of these fibres are for the manufacture of coifrse woven 
articles such as sacks and bugging, hessians, horse-cloths, and 
al% for cheap cordage and for yarns employed in the weaving 
of carpets and rugs.,* • 

.Jute, fhe bast frb*re of ConJtorus capsidaris and C. olitorius, 
i.s exported in largo (luautities* from India and chiefly from 
Bengal. The iiniiorts into the United Kingdom for 1007 
amounted to tl()3,8J5 tons, of flie value (*f J£8,l(;5,255.» 

During recent years, considerably extemsion of the jute 
spinning pidinslry has taken place in India, and at the present 
time about half the fotal crop is used locally. Im the period 
1891-190(1, more than £501),000 was*expen*(ed in Tndfa on jute 
inacliinery. .This increased utilisation of ju1.e in India threatens 
to rentier it difficult fw the jute spinners of t.he United King- 
tloni to obtniu a suffic.iency of raw material, and for this reason 
the jute, imporlers <Tf Dundee are desirous of obtaining infornia- 
licn as to the iwssibility of cultivating jute or .similar fibrous 
plants ip West Africa. 

• 

The Brospeets sf Jute-growing in West Africa. 

The true jute plant is slated to grow in AVest Africa, and 
tCortitin similar fibres are prepared and utilized by the natives. 
The fibre collected by the natives, however, is not derived from the 
true jute plant, but is of a different nature. 

From the facility with which the jute plant is cultiva.ted and 
its fibre extracted, it seems very probable that numerous locali¬ 
ties may be fouiul in West Africa suitable for its cmltivation, or 
for th.at of native plants yielding a simil.ar fibre, and that the 
natives will be able to acquire the method of preparing the 
fibre for the market. This crop will not prove a rival to cotton, 
since it can be grown on land (juite unfitted for the cotton plant. 

The rainfall of the jute-growing districts of Bengal ranges 
from !j0 to 100 iiiche.s per annum, in some places rising to 
I.'IO inclies; m().st of tlie rain falls in the months April to 
October. In Freetown, Sierra Leone, the rainfall is 170 inches 
per annum, May to October being the wet months. In Lagos 
the averag(yannual rainfall is about 60 inches, April to Novem¬ 
ber, but excluding August, being tl{i wet months; thus the 
climatic conditions seem likely to suit the growth of the plant. 
A trial of jute-growing was made in (iambi,'* in 1897, and the 
fibre produced was strong, of good sipnning proparties,* very 
Well prepared, and was classed as being of medium quality and 
quite merchantable; the length was short owing to the season 
having been dry (Kew Bulletin, 189§, pjv. 38 to 40), Gambia has 
a lower rajnfall (about 50 inches per annutn) and a shorter rainy 
season—nan^ly,* from the middle of June to the middle of 
October—t>an Sierra Leone, so the latter is njore likely to be 
favourable for jute. 
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During tlie year 190G a quantity of true jute seed was 
fojjwarded to the "West African Colonies from India for the 
purpose of attempting the cultivation of the plant. It was 
proposed ‘that experiments should he carried out at first on a 
small 8(yile in order to ascertain the adaptability of Indian jute 
to West African conditions. • 

JUTE {Co'icfioTus sp.).* • 

West Afeica/ . 

Sinrru, Le.onc. — Co*sidorable'attention has been devoted to 
jute-growing in Sierra Leone, and much intei*e.st has been taken 
in it by the Oovernment^of that Colony. A Covernment agent 
was appoint^ed at (he begiunijig of the year 1905 to make a study 
of the fibres of thq, llunietta Disf rict, and the res\ilt8 of this 
inquiry were •embodied in a report, copie.s of which were for¬ 
warded to the Imi)eria] In.stitu(e, togqdjier with .sanijilcs of tin 
three fibiaw mentioned in it. The plants from which the.se pro¬ 
ducts were obtained are said to occur in all parts of the 
Protectorate. » 

Sample No. 1 consisted of a small iiuantity of fibre whhh waf 
of, a pale straw colour, well cleaned and lustrous, and about 
5 feet 4 inches long. This jiroduct uas stated to be known in tin 
Mendi language as “ Corwey,” and was supposed to be derived 
from Corrhoms olitorius. 

Sample No. 2 was brown in colour, well cleaned, silky, 
lustrous, varied in length from 5 feet to 7 feet, and was alluded 
to as the product of Corehorus ccipsulnris. ' 

Sample No. J cojisisted of tlu' fibre which is known to the 
natives of Sierra Leone a.s " Awkraw ” fibi’c, and is deidved fi'oni 
Ilihiscuf emile.jitvs. This sample is desei'ibed later (page 

The samples of jnte were examined ehomicallj' as completely 
as was possible with the very small (pianlities available. Tl^ 
re,sult.s are given in the following table, to which are added foi 
convenience of comparison the re.siilts obtained with standard 
Indian jutes which have been examined in the Scientific and 
Technical Department of the Imperial Institute: — 


— 

1 

c 

« 

2 

Indian 
ju'o “ Extra 
Quality.”! 

i 

ludinu jute 
“ Extra fine 
Quality.’* 

Moisture, per cent. 

10*4 

1 

10-3 

1M 

9-6 

Ash, fgr cent,. 

0-50 

0-28 

1-0 

0-7 

o-HyciroJysi^, loss per 
cent. 

• 0-8 

68 

8-6 

9-1 

/H-Hydrolysis, loss per 
cent. 

in-9 

c 

10-0 

12-5 

13-1 

Cellulc'Se, per cent. ... 

• 78-8 

77-1 

79-0 

77-7 

Length of the ultimate 

1’6—2’7 mm. 

2’1—3'7 mm. 

P6—3-0 

' mm. or 

fi&es. 

c 

or 0-06—Oil 
inch. 

br 0-08-0-14 
inch. 

006-L^ 

12 inch. , 
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These figures indicate that both the samples of jute are of good 
quality, ill some respects !No. 1 is the Ijest, especially in, its 
richness in cellulose and its resistance to the attack of alkali, as 
shown by the comparatively small loss on hydrolysfs. It is 
evident that this fibre compares very favourably yith the 
sli%dard Iiidini jutes. 

Sample No. 2 also resembles Indian jute in both chemical and 
mechanical properties. 

The, commercial (^pcijts repoAcd that samples No. 1 and 2 
resemble Indian juie in their, general character, but are not 
(juite the .same in,all respects. Doth samillffi are of goo’d colour, 
and fair length and strength, but differ in sample No, 1 being 
harsher tl^iu No. 2. These fibres can be siiuii with good results 
ivheii mixed with jute, and would readily find a manliet at prices 
rather lower than the e.urront rate* for Iftdiau^jute. Similar 
sample.s have been roeeiifly submitted to spinning trials, and 
Ihp jirescnl value is given a,s from iJKi to .TKi Ills, per ton in 
Dundee, the price of juto being from TIU to £25 per ton, 
depoudiug oji the (iflality. * 

li is evideiif from the results of this enquiry that Sierra Leone 
is eapaWe of growing fibre of good (juality and possessing the 
eharaciers of jute. In view of the cnltivatiou being started son 
a commercial Si'alo, it was ])ointed out that it is important that the 
variety of seed to lie sowji sliunld lie carefully choseu, and that, if 
different qualities of fibre are ohfaiued, the various grades should 
Jie kept separate. 

•Nnotlier sample ol fibre—sujiposed to be ti'ue jute—from the 
Handajuina iDistriet, was forwarded to the Imperial Institute by 
the (loverninent of SieiTa Leone in July, 1905. Tliis product 
was rather harsli, of somewJiat poor strength, and from .‘1 to 4 
feet long. On cheniical e.xamiiiation it gave results whicli are 
compared below with the corrc'spouding figures furnished by a 
sample of Indian jute of “ extra fine” quality: — 

I’re.sent .sumiile Indian jute of 



from 

“ extra fine’ ’ 


Sierra Leone. 

quality. 


Per cent. 

Per cent. 

Moisture, . 

... 11-9 

9-6 

A,sh . 

()-4 

0-7 

n-Hydrolysis (lo.s,s) ... 

7-J 

9T 

iS-Hydrolysis (loss) 

... 10-5 

13T 

Celluioso . 

... ^9-9 

77-7 


( * T4-3'0^m. 

Length of ultimate fibre j or 

( O-05-OT2 in. 

These results indicate that as regards its chemical composition 
and behaviour the fibre is of excellent (Quality, since it contains 
a high peqienlage of cellnlo.se and .suffer.s'a comparatively small 
loss when boiled'with dilute alkali (a- and )3-hydroIysis). In 
fliese respefts this product is somewhat superior to the sample 
of Indian jute referred to above. The length of the ultimate 
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fibre is identical with that of true jute. The amount of moisture 
cojitained in the tii*“rra Leone fibre under ordinary atmo¬ 
spheric conditions is, however, greater than the amount usually 
present in samples of true jute, and, moreover, the former product 
is-weakpr than a good jute. Microscopic examination showed 
that the fibre was certainly a member of the jute class, but/ivas 
inadequate to prove identity with jute itjell. 

Two species of Corchorim are grown in Sierra Leone as 
vegetables, but are not worth consideration as possible sources of 
fibre in the present state of agriculture of the Colony. One 
species is called t‘ •Gaiubia Crincrin,” “ Gringri ” (Mendi 
language), and “ Angcrincrin ” (Ti7naui lanj^-uage). The other 
is also known as “ Crincrin ” in Sierra Leone, “ Eyo,” “ Ayoa,” 
or “ Owedv ” (Yuruba language). Thes(' .species arc probably 
not indigenous, and are pai'haps referable io C. aculaiupilns and 
C. tridens. 

A specimen of the fibre of (J. capsHlarir grown at Kangahuii w'lis 
composed of fine, soft, silky, lustrous tiln-e, of good colour but 
pour strength, and w'us vfilued at ‘ per ton (with 

“ medium ” jute at £22-,£20 per ton). This fibre was W'cll 
cleaned but had probably been over-retted. 

' Another sample from Sierra Leone consisted of unevenly pre¬ 
pared fibre about four feet long, of fair lustre, colour varying 
from pale buff to grey, and of irregular strength. Portions of 
the material were still gummy, but tlie greater part liad been over- 
retted. The fibre was valued at i‘9 per ton (compared with ('aL 
cutta jute at £14 Ids. per ton). Suggestions were made with 
reference to the retting process with a view to the productioh of a 
more regular and evenly cleaned product. 

Sovthern Niijr.ria. —il'wo samples recei-v'ed from Lagos were 
matted, tangled and weak, and only suitable for use as tow. It 
w'as i)ointed out that the lack of strength ^\'as probably dtie to 
r)vpr-rctting, which in future should be carefully avoided, and 
that it is important that the fibre should be kept straight and nfit 
allowed to become tangled. 

A specimen of jute (Corcdioriix olitorius) growii on the Onitsha 
Plantation was harsh, of pale buif colour and fair Lustre, and 
somew'hiit frayed. It was of poor strength and was valued at 
£14 10s. per ton (with “ medium ” jute at £'14-£10 per ton). 
It seemed probable that this sample had also been retted for too 
long a period. ^ 

Northern Nigeria .-—Two samples of jute from Northern < 
Nigeria, one from importi.;d seed, and the other from local native 
seed, were receiv'd for examination. The former consisted of 
soft, fine,'greyish, faiily lu.strous fibre, but was not very well 
cleaned. The fibre was about four feet loi\g and was regarded 
by experts as very suitable for the best purposes of jute spinning, 
and worth £24 per ton (with»“medium” jute at £23-£25 per ton). 

It was pointed out that the fibre could be considerably improved 
by more careful preparation. The sample grown from native 
seed-was barshel and more brittle and not very well prepared, tt 
was valued«,at £22 per ton. 
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A specimen of native jute cultivated by riverside villagers in 
Borgu Province, Northern Nigeria, consisted of nearly wbijte, 
fairly well cleaned, rather harsh fibre, about five feet long and 
rather weak. On chemical examination it gave the ’following 
results: — , 


• 

Moisture ...* 


Per cent. 
... 9-0 

Ash ... • ... • ... 


... 0-3 

a-Hydrolysis (loss), ... 
/•j-Hydroljsis (lo,s,s) 


... 9-8 


... 151 

Acid purification (loss)...* 

... 

... 0,1 

Cellulose * 


... 70-5 


These rtwiilts show that the 
quality. It wa.s, however, 


sample was on the whole of good 
lightly^inferior to a Spe^'imeii of 


xtrn tine, quality ” Indian jute witfi whicii it wivj; compared, as 
it conlaiiii'd less cellulose and sufl'ered a. greater loss on hydrolysis 
than the lalter. * 


.11'TE SIMUSTITUT]®. 

There iiro many idanls occurring in British Depeiulenries which 
yield fihres of idmilar (diarauter to jute and capable of replacing it 
in umnufactim's. ]''rom a commercial point of view the two most 
important of such plants are Almtihm Ar/reiuiir and Uihinrus 
(•(iiiiuihlni/x. The former plant is a native of Nojt-h Western 
'^udia^ but is not cultivated ibere as a. source of fibre. The 
product, is, however, Iarg(‘ly exported from China, and is known in 
the market as “ China jute.’’ HihuruH cannabinns is largely 
cultivated in India, and the fibre is known as “ Ambari ” nr 
“ Deccan hemp.” This material is imported into the United 
Kingdom under the name of ‘‘ Bimlipatam jute.” Among other 
possible substitutes for jute may be mentioned the various sjjeeies 
TlibiHcus, Sldrt, 'I’riiii/ifrttii. aud Vrena. 


Sudan. 

Hibhcus cannnbi'nvs. 

A small sample of the fibre of Hibismis cannahinus wa.s brought 
back from tlie Bahr-el-Ohuzal by Mr. Harold Brown, who found 
the jdaiit growing' ue.ar Mallaiig’s village to the south of Wau. 
It is possiblf that the plant is also cultivated for its filue iu other 
pa, ts of the province. * 

The fibre, wbicli had been prepared by the natives, consisted of 
nearly white lustrous ribbons marked with occasicjjial trown 
stains. The fibre was well cleaned, Irat had not been combed; it 
wa,s of good strengfli, and the length of staple varied from 3 to 4 
feet. ^ • 

The results of the chemical examination are given in the follow- 
Wig table, to^-hicb are added for comparison the figures funiisbed 
by a sauijne of Hibhcvs cannabituis fibre froBi India, and a 
specimen of Indian jute of “ extra fine ” quality: — 
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— 

Uihliscus can- 
mb'mm fibre 
from Bahr-el- 
Ghazal. 

IlihUcus 
cnn/iabinus 
fibi e from 
India. 

“ Extra 
fine” Indian 
Jute. 

Moisture, per cent. 

8-2 

' 10-8 

9-tl 

Ash, per cent. 

0-7 

• 1-0 

0-7 

n-Hydrolysis, loss per cent. 

.8-6 

12-2 

9-1 

.^-Hydrolysis, loss per cent. ... 

l,S-4 

„ lD-1 

13'1 

Oellulose, per cent. 

77-8 

74-9 

77-7 

Length of ultimate fibre 'i... 

1‘6—^’2 mm. 

—4 mm. 

I'5—30 mm. 


These figures demonstrate that the Hibiseiis fibre from the 
Bahr-el-(ihazal is sujierior to the Siimple of tlie same fibi-e 

forwarded frofu India, and that it would probably be more 
durable. Tlii.s i.s specially iudicated by ii.s greater resistance to 
the att.acdv of alkali, as shown by the coinparalively small los.s on 
hydrolysis and by the, larger peoportion of ceHulose whieli it con¬ 
tains. ft is also evident that the fibre from the Bahr-el-Glia/.a^ 
clo.sely resembles Indian ,jute in ils eheinieal behaviour and e.oni- 
po.sition, and fhere is h'ftle doubt that il could be ii.sed sue.eessfnlly 
as a substitute for the latter product. 

In view of the.se favourable results it was suggested that a larger 
sample of this fibre should be forwarded from the Bahr-el-Ghazal 
so that it could be o.vaiiiiued more fully and submitted to e.\ports , 
for valuation, and that steps might also be taken to e.vteud tlie 
cultivation of Ilihinciis in 1he Babr-el-Gliasial with the 

object of producing the fibre in r,omniereial (|iiantitie.s. 


East Afkica Protectouate. 


TrinmfcMa svwHriloha. 


This sample of fibre w'as forwarded to the Imperial Institute 
by the Director of Agriculture, Nairobi, iu September, 19t)4. 
It was very small, weighing only about j oz., and was not well 
prepared, a large part of the fibre adhering toge-ther owing to the 
material having lieen insufficiently cleaned. Eor these reasons 
it was impossible to carry out a complete chemical investigation, 
or to obtain a satisfactory commercial valuation. The fibre was 
strong, of a light-browm colour, and the staple varie^ in length 
from 6 to 8 feet. A part^of the sample, after being carefully 
liaekled, was examined c^iemically, and gave the following 
results: — . 


• « ■ 

Moisture 

Ash . 

Loss on a-Hydrolysis* »... 
Cellulose ... *... 


Length of ultimate fibre ... 
Average . 


Per cent. 

9-5 

1-7 

9-2 

.76-1 


l-8-3'9 mm. (0-07-0'l'e in.) 
2*7 mm. (0*11 in.) 
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These figures show that the fibre is rich in cellulose, contains 
but a small proportion of mineral constituents (ash), and^if 
properly prepared would be of good quality. 

It is of interest to compare these figures with those furnished 
by the fibre of a closely allied plant, Triumfatta rhunhuidca, 
a siSuple of wBich, grpwu in Nyasaland, has been examined at 
the Imperial Institute.* The results given by a specimen of 
Indian jute of “ extra fine quality ” are also added for com¬ 
parison. , * 


—— • 

• 1 

TrfumfeUo 
srm/lrihihn filirc. , 

• ^ 

lYiumfefta 

fibre. 

• 

“ Extra fine" 
Indian jute. 


Per cent. 

• Per 

« 

P*r cent. 

Moisture.. 

Sl'fj 

10*4 * • 

; y-6 

Asli .. 

1-7 

(h; 

i 0-7 

Loss on « Hydrolysis ... 

• ll-t! 

0-1 

y-i 

Cdiulose . 

• • 

70-1 

70*2 ' 

77-7 

• f 

3’ii mill, 

2 {)—2’H nim. 

1"5 — 3 0 mm. 

Length of ultinifitc hl»ro s 

or 

or 

or 

()'07—D'K) in. 

0 08 — U-n in. 

0'0(i-0-12 in. 

_ . . . . 


1.. ___ 

• 


A consideration of Ibis table leads to the conclusion that the 
Triumh'tia fibres are very similar in composition, and that well- 
fjnqjared saniides of 7'. ni'nii.triloha would be probably in no way 
inferiiTr to the fibre of T. rhomhoidea. Both fibres closely 
reseniTile jute in cheinical properties and composition, as well 
as in the length of their u,ltiniatc fibre. The sample of 7’. rhovi- 
lididra fibre was valued by commercial experts in September. 
11)04, at about £12 per ton in the London market. 

From the results of this investigation, it is evident that the 
fibre of 7'. unnitrilobd jmssessos valuable qualities, and a larger 
and carefully cleaned sample of the fibre has been asked for, so 
that it may be nior(! thoroughly examined, and its commercial 
value ascertained. 

A sample of the fibre of T. cordifoUa var. Hollandii has been 
received from the tiold Ooust ;i,ml is described on page A'\. 

Nyasaland 

rhomhifolia and Trivmfeita rhomhoidea. 

Samples of these fibres were forwardedfto the Imperial Institute 
by the Scientific Department, Zomha, and wer# accompanied by 
a letter in which it was stated that the Shres are derfved from 
plants known to the,natives as “ Denje ” and “ Nzonogwe.” 
Both plants arc stated to grow abundantly in the neighbourhood 
of Zomba and tbrougbout the Shire Higluands, and generally to 
occur in marshy places. “ Nzonogwe ” attains its greatest 
height on anf marshy soil, whilst " Denje ” grows well in the 
good, rich, fleep soil of the slopes of Zomba. The fibre is said 
to have been prepared in the following manner: — 
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The stems are cut close to the ground, and scraped with a 
knife in order to remove the smaller branches and the rough, 
hairy epidermis. The bark is readily stripped from the stems, 
and the ribbons so obtained have an average length of 5^ feet. 
After these ribbons have been immersed in water for 14 days, 
the fibre is easily separated from the pulp, is cleaned by washftg, 
and afterwards dried by exposure to the'sun for 24 to 48 hours. 

Botanical specimens of the plants, including flowers, leaves, 
and seeds, were forwarded by tne Scientific .Department, Zomba, 
to the Itoyal Botanic Gardens, Kew, with the result that 
“ Denje'” was idv^ifdfied as ^ida rhom[nfolia, L., and 
“ Nzonogwe ” as Trium,f(^Ha rlwmhoidea, L. 

The samples of fibre were examined in the Scientific and 
'I’echnic.Tj ]hi])artment of tlie Imperial Institute with the follow¬ 
ing results; — 


Fibre of Sida rhomhifolia (‘' Denje ” fibre). 

This sample consisted of about Ib. ofl prepared fibre and 
i lb. of dried ribbons of bark, the latter being about 6 feet long.* 
The prepared fibre was partly greyish and partly of a pale 
bufl colour. It was fairly well cleaned, and bad a length of 
4|-5 feet. The results of its chemical examination are given 
below, together with those of two Indian specimens of this fibre 
and of a sample of Indian jute of “ extra fine quality ” which 
have been examined in the Scientific and Technical Department, 
of the Imperial Institute. 


rhninhi/ulia. 


Moiature, per cent, ... 

Ash, per cent. 

n-Hydrolyais, loss per 
cent. 

/t-Hydrolysis, loBS per 
cent. 

Mercerisiition, loss per 
cent. 

Acid purification, loss 
per cent. 

Nitration, gain per cen). 

Cellulop, per cent. ... 

Lengtli of ultimate J 
fibre. ) 


From 
Nvasaland 
“ Denje." 


10-3 

1-0 

8-5 

13-5 

7-5 

It'S 

23-6 

77-4 

mm. 

or 

0'07-0'12 in. 


From 

Rahuta, 

Bengal. 


12- 7 
1-6 

8-7 

14-5 

13- 2 

1-9 

32'2 

79’3 

2‘0-2-5 mm. 
or 

0'08-0-10 in. 


From 

Rajshahi, 

Bengal 


12-7 

1'4 

11-2 

14-8 

10-3 

3'3 

27-0 

76-2 

l'5-2‘6 mm. 

, or 

O’Oti-O'lO in. 


“ Extra 
fine ” Indian 
jute. 




9-6 

0-7 

9-1 

13-1 

8-5 

2-0 

36-7 

77-7 

l’5-3’0 mm. 
or 

0-06-0-12 in. 


On comparing these figures it is evident that the quality of 
the present specipien is not inferior to that of the Indi\ n samples) 
and in some respects it is, in fact, superior, notably in the greater 
resistance of the fibre to the action of alkali as indicated by the 
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results of the hydrolysis and mercerisation. It is also evident 
that this material resembles jute in its chemical behaviour tmd 
composition, and also in the length of its ultimate fibres^ 


Fibre of Triumfelta rhomhnidea (“ Nzonogwe ” fibre). 

This samplS consisted of about lb. of prepared fibre and 
I lb. of the dried bark iu I'ibbons of a length of 41-5 feet. 

The prepared fibre resembled -that of tho “ Denje ” plant in 
general character aiyl aypearanc?. It was imperfectly cleaned, 
and from 44-6 feet long. On ^hemical examination it yielded 
the following results, i.o which are addeiT ft)r comparison those 
given by a sample of Indian jute of “ e.^tra fine ” quality. 


x 


Moisture, per cent. • .« 

Ash, per cent. 

a-Hydrolysis, loss per cent. 
It-Hydrolysis, loss per cent. 
Mercoriaation, loss jier cent. 
Aeid puriiicatiun, .loss per cent. 

Nitration, gain per cent. 

Oolliilose. per eent. 

Length of ultimate llbre... 


TritimfeWi 
rhonfhnhf^a ^ 
(“ Nzoiioj'we’".! 
i___: 

Hktra fine ’ 
Indian jute. 

10-4 1 

u-c 

(!•« 

<J7 

»-I 

fl-1 

147 


H-t> 

8-5 

3-4 

2'<) * 

:i0'2 

;!B7 

7(.-2 

777 

2’0-2'8 mm. 

l’5-3‘0 mm. 

or 

or 

O'08-O-ll in. 

0'0r)-0*12 in. 


These results show that this fibre is of good quality, and closely 
resembles jute in its chemical characteristics and composition, as 
well us in the lengih of iis iiHimate fibres. 

Representative specimens of “ Denje ” and “ Nzonogwe ” 
fibres were submitted to fibre experts aud brokers for commercial 
valuation. They reported that the products wore similar in 
character, and both consisted of soft, fine bast fibre. The 
strength was mixed—a small portion of each being fairly strong, 
but the greater part weak. The fibres were probably inferior to 
jute in spinning qualities, and wore apparently only suitable for 
tow yarns. Tho brokers stated that tin; value of the fibres was 
approximately £12 per ton, but that a higher price might be 
obtained if fihey wore found to give good results when worked 
with machinery. It was considered deSirable that a larger quan¬ 
tity of the fibres should be examined .with special reference to 
their behaviour in spinning and oilier nianufiieturiiig pj'oce,sses, 
and it was suggested that a ton or tw'o oi each fibre, «,s clstin as 
possible, should he ^ent for this purpose. Full particulars were 
requested as to the possibilities of supply, and the price at which 
the fibres could be delivered in Lon<lon,*in order that manufac¬ 
turers might be induced to make trials of these products. 

• From the.fbregoing reports it appears that these fibres, if care¬ 
fully prepared, might prove to be of commercial falue if constant 
supplies could be assured. It has, however, to be remembered 
18760 
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that these fibres would have to compete with jute, which has 
already a regular and well-established market. 

In accordance with the suggestion that a ton or two of each of 
these fibres should be sent to the Imperial Institute for examina¬ 
tion wi^^h special reference to their behaviour in spinning and 
other manufacturing processes, a bale of, “ Den]e ” fibre,'and 
two bales of “ Denje ’’ and “ Nzoiiogwo’ ” fibres mixed, were con¬ 
signed to the Crowu Agents for the (lolonies by the British Central 
Africa Government. Small saiiiples u^ere also forwarded direct to 
the Imperial Institute by parcel post. 

The sample of Tjeuje ” fibre received consisted of ribbons 
averaging 4 feet in length, and varying between 3 feet 3 inches 
and 5 feet. The ribbons were smnewhat lustrous, and varied in 
colour from pale grey to buff. The fibre was of fair strength and 
fairly well cleaned.'' 

The results of the chemical examination of this sample coinp.are 
unfavour.'ibly with those obtained for the sample previously 
received. The figures relating to fi, sample of “ extra fine ” 
Indian jute examined at the Imperial Institute are added fer 
comparison. 



Present 

Previous 

Extra fine 


sample. 

sample. 

Indian jute. 


Per cent. 

Per cent. 

Per cent. 

Moisture . 

9-0 

10-3 

9'C 

Ash . 

1-1 

1-0 

()J 

a-Hydrolysis (loss) . 

12-0 

8-5 

9-1 

jS-Hydrolysis (lossj. 

Acid purificiition (loss) 

20-0 

8-8 

13-5 

1-8 

13'1 

2-0 

Cellulose . 

73'3 

77-4 

77-7 


The unfavourable results are accounted for by the imperfect 
cleaning and preparation of the i)resent sample as compared with 
the previous one. If well prepared this fibre would be of more 
value as a substitute for jute. 

None of the samples taken from the bales w'as so well cleaned 
and prepared as this i)reliminary sample. 

Bale No. 1, “ Denje,” consisted of harsh and gummy fibre 
varying in colour from pale buff to browm and of slight lustre. 
The length was 3 to 4 feet, some shorter fibre being present. 

Bale No. 3 was said tube “ Denje ” and “ Nzonogwe ” fibres 
mixed. The fibre resembled No. I, but w’as darker in colour, 
more gummy, and not so well prepared. The length was 3 to 

4 fefet, wiSih some shorter fibre, and also a little measuring about 

5 feet. ^ 

Bale No. 4 also ^peared to comsist of " Denje ” and 
“ Nzonogwe ” fibres piixed.t The fibre resembled that contained 
in bale No. 1, but was perhaps rather softer.^ The'length was 
3 to 4 feet, but some longer fibre was also present. *. . 

The three bifles of “ Denje ” and “ Nzonogwe fibres were 
sent for trial to a firm of jute spinners in Dundee, who reported 
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that it was impossible to differentiate between them. The fibre 
was insufficiently retted, and six weeks’ treatment in the “ batcli” 
was necessary before spinning could be attempted. 

The yarn which was obtained was a good level thread but harsh. 
Very little moisture was retained, although a large quantity was 
usecTin the preparatory stjigcs. There was also an absence, of the 
floss which is present,on .pjte yarns. In strength the yarn was 
weaker than jute yarn of cori-esponding size. This, however, was 
probably due to the lopg tjmc duritig which the fibre was soaking 
in the “ batch.” . , 

The spinners staged that it was exceedingly^ difficult to give a 
valuation for the fibre, but they classed it as about equal to the 
bottom number of an ordinary Bengal jute mark. In the state 
in which it was received the material was valued at £10^cr ton, 
but it would no doubt be w'orth much more if firftpeiiy retted. 

The spinners were of opinion that with more experience in 
retting, which is the mosf important process in the preparation of 
fibres of this nla.»=), thf producers wojild be able to obtain a much 
improved fibre. They wore also imder the impression, though not 
certain on the point, that (he plants had been allowed to get toe 
old befort* the fibre was collected, and that cgnsequently the gum 
had become, very hard. ' 


Transvaal. 

Sida species. 

Twq samples of the fibre of a species of (iida, probably a 
variety or form of Sida l■l^omhifulia, received from the Transvaal 
in 11)05, were examined in the Wciontific aud Technical Depart¬ 
ment of the Imperial lusiitute. The product hud not been very 
well cleaned and prepared and contained a certain amount of 
gummy imimrity. Tlie colour of the fibre varied from brown 
to pale grey, and the length from about 6 feet to T feet. 

Commercial experts to whom the specimens were submitted 
reported that the fibre was of fair colour and good lengtli; and, 
if found suitable for spiiiiiiug with jute machinery, would prob¬ 
ably be worth from T14 to £17 per ton. 

It was suggested that a consignment of the (iarefully cleaned 
fibre should be forwarded for the, jiractical determination of its 
spinning qualities by manufacturers. 

West Africa. 

Hibiscus esculcntus. 

Hibiscus esculcntus is the w'ell-known ra,” “ Awkraw,” or 
“ Bhindi ” which yiAds a mucilaginous seed-pod used in many 
parts of the world as a vegetable, a^d a()pears to be grown in 
all parts of West Africa. 

^ierra Leant. —sample of “ Awkraw ” fibre was forwarded 
from Sierra Cieono in 1905. Tlie material was of a pale straw 
colour, fairly Imstrous, but not well cleaned, somewhat harshei 
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than jute, and about 3i to 4 feet long. The results of the 
clcemical examination of this fibre are given in the following 
table, to, which are added the results obtained with a specimen 
of “extra fine” Indian jute: — 



“ Awkraw ” 

"i Extra fine.T 


Fibre. 

Indian Jute. 


Per cent. 

Per cent. 

Moisture . 

^ l()-5, , 

9-6 

Ash . , ... 

, M 

0-7 

a-Hydrolysis (loss) 

13-4 

■■ 9-1 

j3-Hydrolysis (loss) 

17-7 

13-1 

Cellulose ■' . 

77-2 

77-7 

Length of the ultimate 

1 1 '2-.‘Tl mm. or 

l'5-3'0 mm. or 

fibres. 

j 0 05-()-]2 inch. 

()'0U-0‘12 inch. 


These figures indicate that “ Awkraw ” libre is of a somewlyit 
different character from Indian jute, and is much more sus¬ 
ceptible to the atta(dc of alkali (a.s shown by the hydrolysis) 
and on tliis acc.ouut would probably be somewhat less durable. 

Commercial experts ro]iorfed that this fibre could be spun 
>vith good results when mixed with jute, and if of somewhat 
greater strength would bn worth from A'l8 to £20 per ton (with 
jute at from ilb to £2b ])or ton) and would no doubt find a 
ready sale. 

A second sample of the fibre, described as “ Okra ” fibre, was 
.sent from Sierra Leone for further inve.stigation in 1900. This 
sample was obtained from Ihe plants after the second series of 
fruits had been gathered, in oriler to test the value of the fibre 
prepared at this jiarticular stage. The fibre was mostly from 
2 feet to 2 feet .H inclu's long, but some short strands abcyit 
18 inches in lengi.h were also jiresent. In general the product 
resembled the jirevions sample of “ Awkraw ” fibre, but was 
softer, whiter, and more lu.strous, 1 hough only about two-thirds 
the length. The strength was uneven and poor. The quantity 
of tlie fibre supplied was insufticient for cliemical examination. 

Commercial ex])e]'t8, to whom the sample wa.8 submitted, 
describtsl it as a brittle, jute-like fibre which, though of good 
colour, wa.s mostly tend,er and weak. Its value iPas considered 
doubtful, but probably 'from 1121) to i22 per ton. At the time* 
of this valuation jute pfices were inucli above the average, and, 
under ordinary conditions, this sample would not have been 
wor1;h luore than ab<'fut £15 per ton. As a s.ainple of fibre 
prepared from the older plants wa.s valued gt £18 to £20 per ton 
when prices were noripal, it appeared that in spite of the bettor 
appearance of the sample 'under consider.ation, its value would 
be less on account of its inferior length and^poor strength. It 
is, however, unsafe to draw a gener.al conclusion* as to the best 
period for thd’ extraction of fibre from the plant from the 
exami^tion of a single sample. 





IMPERIAL iNSTITUtE—1. KiBRES. 


37 


Another specimen of “ Okra ” fibre received from Sierra Leone 
was well cleaned, soft, nearly white, lustrous, and of fairly good 
strength. It was about five feet long, and* on chemical exami¬ 
nation gave the following results:— , 



Pe» cent. 

'Moisture * ... ,. 

10-6 

Ash ... ..... ... . 

0-2 

a-Hydrolysis (loss) ... "•. 

8-8 

|3-Hydrolysis (loSs) * . 

14-0 

Acid purification (loss) ... * ... *.. s 

•0'9 

Cellulose .. 

• 

72-4 


The fibre ooiiipurcd favourably with the sample exa^iined in 
1905. The i)7'o])ortiou of cel]ul().se was lowEfi', J^ut the com¬ 
paratively small losses oji Ijydrolysis showed that the fibre was 
likely to resist the iioticfii of water satisfactorily. This product 
was well gi'owjuand beautifully pr^)ared; it was valued at JJ20 
P#r ton (with “ medium ” jute at ±‘15-^17 per ton), and was 
said to be readily saleable in large quantities. This sample of 
fibre was* prepared from “ Okra ” plants cut after the first crop 
of fruits had been gathered; it was ])ointed out that it would be 
necessary to e.xainine specimens, prepared at difierenf stages of 
growth, before ihe best: ])eriod for cutting the plants for the 
produciioii of fibre could be determined. 

Southern Ni.qc.na. —sample, of the fibre of IJibiseiis egculentus 
froni^outhern Nigeria was of uneven quality. The best portion 
was almost white, lustrous, rather harsh and not very well 
cleaned and pre])ared; the I'emainder wa.s of darker colour and 
of irregular staple. Tlie product was valued at J18 per ton 
(with “ medium ” jute at £23-.f25). The harshness of the fibre 
suggested that it had been prepai’ed from old plants, and it had 
evidently been insufficiently retted. 

Hihisriis hi.nofar/iiin (f). 

Sierra Leone. —A fibre of the jute class sent from Sierra Leone 
for examination Mas possibly derived from Hihisevs ln.^ior,ari)tis, 
and consisted of ribbons of fibre which appeared to have been 
stripped from the bark, but to have undergone little or no further 
preparation. The product was of mixed and uneven character, 
some of the sbrips being coar.se and gumuijq M'hilst others were fine 
and silky. The fibre M'as of a pule bufficolour with slight lustre, 
and was of fair strength and irregular langth, varying from 3 feet 
to 5 feet 8 inches. It was stated that the plnnt yielding this 
product is found in all parts of the Colony, and that *iie fibre is 
extensively used for jnaking ropes, baskets, &c. 

A specimen of the fibre, cleaned as far^as possible by hackling, 
was submitted to chemical cxaniiuatk)n an4 furnished the results 
given in th% follop'ing table, to ivhich are added, for convenience 
of comparisofl, those yielded by a sample of Hihhcus catiTiabinut 
fibre from Madras: —• 
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Hibiscus species, 

Hibiscus 


Sample No. 2, 

cannabinus 

if ' 

from Sierra Leone from Madras. 


Per cent. 

Per cent. 

Moisture. 

. 9-2 

10-1 

Ash' . 

. 0-7 

2-0 

a-Hydrolysis (loss) 

. 12-5 

8-8' 

/I-Hydrolysis (loss) 

. 17-5 

13-7 

Acid purification (loss) 

. 3-1 

2-5 

Cellulose. 

...‘ ... .,76-7 

74-8 


, ' f ' 2'l-3'05 mm. l'5-4'0 mm. 

Length of ultimate fibre; ■{ or ’ or 

' ( ()'08-0'12 ill. 0-06-0-16in. 

Length,of staple... 3 ft. to 5 ft. 8 in. Average 7 ft. 

These results sho'w that' this sample resembles the Hibiscus 
cannabimis fibre in general composition, but .suffers a greater loss 
on hydrolysis, probably due to the fact that it has not been care¬ 
fully cleaned and prepared. ^ , 

The commercial experts reported that the fibre, was of fnifr 
length and strength and of good colour, and that if the material 
were shipped in quantities of 20 to 50 tons at a time, it wuld sell 
freely at £15 to .£16 per ton (February, 1906). 

The fibre is somewhat similar to jute, and there can be no doubt 
that its value for spinning purposes could be much enhanced by 
the exercise of greater cure in its preparation. 


Hibiscus lunariifolius. 

Northern Nigeria. —A sample of “ llamma ” fibre 'from 
Northern Nigeria consisted of brownish-white fibre which was on 
the whole well prepared, but insufficiently cleaned in parts. The 
product possessed good lustre and strength and varied in length 
from 3 to 7 feet. On chemical examination it yielded the follow¬ 
ing results:— 


Moisture 

Per cent. 
. 8-5 

Ash . 

. 0-4 

n-Hydrolysis (loss). 

. 7-4 

j3-Hydrolysis (loss) . 

. 10-2 

Acid purification (loss) . 

. 0-4 

Cellulose . 

. 76-8 


The fibre suffered com])aratively small loss on hydrolysis, and 
would therefore resist the, prolonged action of watef’. The pro¬ 
duct was too harsh for use as a jute substitute, but would make 
strong and durable ropes.' It was regarded by experts as worth 
about £12 per ton ^with “ common ” jute at £11-£12 per ton). 

A speciinen of brown Iribbons of “ Eamma ” bark was received 
from Northern Nigeria at a later date. These ribbons were 
tough and gummy, and ^bout 6 feet long. In this condition the 
product could only be imed as ti paper material and would probably 
fee worth about £4 per ton. It was suggested fiat experiments 
should be made to prepare the fibre by retting thfe. stems in s 
similartmanner tb that employed in the extraction of jute. 
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Southern Nigeria. —A specimen of “ Kamo ” fibre, supposed to 
have been derived from Hibiscus lunariifolius, was forwarded 
from Olokomeji in 1907. The material consisted of well cleaaed 
and nearly white fibre of good lustre, but containing a small 
quantity of barky matter. The fibre was of fair strength, but 
harsher than j^te and somewhat frayed. Its length varied up to 
about 7 feet. • , 

The results of the* chemical examination of this sample are 
given in the following table, an4 are compared with those fur¬ 
nished by specimens*of Hibiscus cannabinus from Madras and 
Indian jute of “ extra finequality:— , ^ , 


• 

Present 
sample. ^ 

• 

Uihiscm can- 
nabinun from 

• 

“ Extra fine " 

’ In^an jute. 

• 

Per cent. 

Per cent. 

Per cent. 

Moisture ... *. 

11-5 

10-1 

9-6 

.* ... 

0-7 * 

2'0 

0'7 

iTHydrolysis (lo-ss) . 

8-4 

8-8 

9T 

/J-Hydrolysis (loss). 

lO-O 

13-7 

13'1 

Acid purifliation (loss) 

0'9 

2-5 

2-0 

Cellulose . 

77-5 

74-8 

77-7 • 


The fibre was of excellent length and quality. The loss on 
hydiulysis was low, and the proportion of cellulose nearly as great 
as ii> “ extra fine ” Indian jute. In both these respects the 
“ Kamo ” fibre was superior to the sample of Hibiscus cannabinus 
from Madras. The fibre would prove valuable as a jute substi¬ 
tute, and would be saleable in large (juantities at J17 per ton 
(with “ medium ” jute at £15-ill7 per ton). The presence of 
knots in the fibre, caused by the branching of the stem, was 
(^oticed, and it was suggested that this defect could be obviated 
by sowing more thickly. 


Hibiscus quinqueluhus. 

Sierra Leone. —This plant is know'n in Sierra Leone as 
“ Kowe ” or “ Corwey ” in Mendi, and “ Nassim ” in Timani, 
and is sometimes referred to as “ West African jute.” Owing to 
the facility jrith which this fibre can be prepared, it has received 
* special attention, and two Government agents have endeavoured 
to encourage its production. A small •export trade in this fibre 
is being developed, but it is not possible that a iarge industry can 
be established unless the plant is systemaiically cultivated.* Ex¬ 
periments on the cultivation of this species have been conducted at 
Mabang. 

The first sample of the fibre submitted to.the Imperial Institute 
consisted (tf weH- cleaned bast ribbons of fair strength. The 
length of Oil fibre varied from 3 feet to 7 feet 9 inches, most 
of it beinc about h feet lonir. The fibre WAR of aVaIa Ytllff 
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of fair lustre, fine, and fairly soft, 
yielded the following results: — 

On chemical examination 

Per cent. 

MoisLire 


9-8 

Ash . 


0-45 

a-H^drolysis (In.ss). 


, .. 7-9 , 

j3-I-Jydrolysis (loss) 


... ll'O 

Acid purification (loss) 

... 

1-1 

Cellulose . 


... 76-3 


1 rO-3'2 iDDi. 

Lwiglli of ultiniutt fibre ... ... f or 

0'04-0-13in. 

I 

Oil ooiiiiiiu'iiifj these fiffures with iliose. furnished bj a sample 
of Indian, jute of “extra fine” quality i(s(H‘ papje 39), it is evident 
that the “ Oori'oy ” hliro is of p'ood quality, and resembles jute in 
its eonipositiou and beliiivioiir. 

The eomniereial experts to whom the sample was referred 
classed the material us a stro.iff, bast-like fibre hf g'ood colour, 
and worth to i‘20 per ton (dune, 1900). * 

A eomsin'iiment of about one ton of “ Kowe, ” fibre {llihiscus 
qiijnqui’loiim) was forwarded to the Imperial Institute in April, 
191)7. The product consisted of brownish-white ribbons com¬ 
posed of iiiterhieiiip: fibres wliicdi were sliphtly lustrous, well 
cleaned, rather harsh, of fair but uneven strenp'th, and irref?ular 


lenp’tli varying: from 3 feet (j inclu'.s to (i f(‘et. Un chemical 
examination it furnished the following; results : — 

Per cent. 

Moisture, . ll’O 

Ash ... _. 0-2 

«-Hydrolysis (loss). G'O 

(i-nydro]ysi,s (loss) 8'5 

Acid purification (los.s) . ()'2 

Cellulose ... ... ... ... ... ... 78'0 ‘ 


These flpuros show that in chemical composition and hehaviour 
the sample was very similar to the “ Kowe ” fibre e.xamined 
previously. The loss oil hydrolysis was unusually low and 
indicated that the fibre would prove durable. 'The product was 
sold at public auction in liondon, with the result that a portion of 
the material realised ,fl8 per ton, whilst the remainder sold at 
,£17 5s. per ton. The brokers who sold the consignment reported 
thattE18per ton was about tjie price, subject to market fluctuations, 
which might he exjiected fpr future lots of this fibre, for which it 
seemed possible that a demand might be created. They suggested 
that five tons of the fibra^hould he regularly placed on the market 
every' month as a beginning. 


Il&nckqnya ficifoh'a. 

Hunrh'vya ficifnlia grows abundantly in th^ swarups of the 
Sierra Leone Protectorate, and would yield a perpetu^ supply of 
italks for rettina'if care were taken in cuttinir it. It is known br 
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the various names of “ Napuiiti ” (Timaui), “ Potepo ” (Mendi), 
and “ Bolo-bolo ” (Iforuba). 

Attention was direeted to the fibre of this*plant as long ago*as 
1888, when a sample, accompanied by botanical specimens, was 
forwarded from Lagos through the Colonial Office to the Eoyal 
Gai^ens, Kew« The fibre was I'eported by commercial experts to 
belong to the jute class, U) be snpeiior to jute in strength, and to 
be readily saleable, and worth at that time iJlG per ton {Kew 
Bulletin, 1889, 15). *, 

Sierra Leone. —Th(f preparation of this fibre has been made the 
subject of investigation by *(lovffi’miieut agfe^ts in Sierra Leone, 
who have reported* that considerable difficulty is expciuenced in 
separating the outer bark from the innSr fibrous layer, and that 
thi.s is particularly marked in the ease of the older plants. Ex- 
Iterimeuts are in jjrogress with a viei|- to ascertain whather the 
fibre can be more snccessfully extracted from yoiuig^dants. 

Tile fii'St sani[de of fi^re foj’warded to the Imperial Institute 
from Sierra Leone consisted of iiucombed l)a.st ribbons, which 
va,ried in leiigthlVonf-1 to 10 feel, tl«> greater part being from 6 to 
feet long. The fibre nas nell cleaned and prepared, lint was of 
poor strengtii, ami varied in eolour from white to brown. 

(hi elieuiical cxaniinaiion the material furnished the following 
results:— 

Per eent. 
9-6 
(ly 
6'0 
9-r 
0-4 
78-3 

2'0-3'6 mm. 
or 

()-08-0-14 in. 

These figui’es show that the “ Napniili ” fibre elosely re.sembles 
Indian jute in its chemical character, and is nearly as rich in 
cellulose as “ cxtr.i fine ” quality Indian jnte, (compare page 39). 
It suffers a comparatively small loss on hydrolysis, and aliould 
consequently proi'e very resistaait to the prolonged action of water. 

'flip jiroduct was descrihed by exjicrts a.s a jute-like fibre of 
mixed colour* value, about T20 jier ton (.lime, 190G). 

* A sample of “ Najniuti ” fibre eolleeietl from young plants of 
the first year’s growth, before they bad flowered, consisted of soft, 
fine, greyish fibre of ratlier poor lustre, and hadTieen well cleaned 
but jirobably over-retted, as its .strength *as very poof. If was 
from 3 feet to 3 feet^ inches in length,and was regarded as worth 
about ,£20 per ton (with “ medium ” jute at ,£22-£25 per ton, and 
“ common ” jnte at £18 10s.-£20 pei»tnn)*. 

Two othel sam]jlps, which were collected from old plants after 
flswering, wfe of little value, as they consisted of ribbons and 
tended to split up into short pieces on combing. * 


Ash .. 

trellydi’oly 'sis (loK.s) ... 
/3-li,vdr(i'ly,si.s (loss) 
Acid purification (loss) 
Cellnlo.se . 


Length of ultimate fllu'e 










42 


COLONIAL BEPOBTS—MISCELLANEOUS. 


In connection with another sample of “ Napunti ” fibre, it was 
stated that the material represented the only form in which the 
natives conld prepare'this fibre, and it was consequently desired to 
ascertain whether it wonld liave any commercial value. It was 
thought that the natives could make a profit from the sale of such 
fibre at ^d. per lb. or even less. , ^ 

The sample consisted of a large bale of coarse, brown, fibrous, 
bast ribbons, which were woody and gunim^. The length of the 
ribbons was from 3 to 4 feet. 

Chemical examination of the material gave the following 
results : — ■» ' 

Moisture .9’0 per cent. 

Ash. 4‘0 ,, ,, on dry material. 

Cellulose, ... • ... ' 55'0 ,, ,, ,, ,, 


- ,, 1‘4 mm. t() 3’() mm. (mean 

Length of ultimate mm.) nr O'Obfi.tn 0-12 

.(' in. (moan d'08 in.). t 

The fibre in this form appeared to be only suitable for use as a 
peper-making material, and the results of the chemical examina¬ 
tion showed that i.ho ribbons contained about the same percentage 
of cellulose as esjiarto grass. 

Owing to the bulky nature of the “ Napunti ” ribbons, it 
seemed doubtful whether the e.vportation of the fibre in this^^form 
would be remunerative in view of i.ho cost of transport. 

A sample of the ribbons was submitted to a paper expert for 
an opinion regarding tlie suitability of the material for paper¬ 
making. lie reported that it could be used for the manufacture 
of paper, but thai he could not recommend bringing the raw 
material to England. It would be better, he thought, to consider 
the advisability of treating the material before shipment and rq; 
ducing it to a condition of unbleached “ half-stutf,” leaving the 
paper-maker to bleach it as reciuired. In the expert’s opinion the 
unbleached “ half-stuff ” would pr(d)ably fetch from £7 to £8 
per ton if sold in sufficient quantity of uniform quality. 

Special experiments, however, proved that the “Napunti” rib¬ 
bons as received yielded 47'3 per. cent of air-dry “half-stuff,”con¬ 
taining 8 per cent, of moisture, fjouseciuently over two tons of 
ribbons would be required,to furnish one ton of “ haff-stuff.” 

In view of these results it was considered extremely doubtful 
whether the course suggested by the expert would be-remunera¬ 
tive. ‘The*cost of preparing the crude ribbons was given as Jd. 
per 11). (£4 13s. 4d. per ton) or even leas, and as the material yields 
less than half its weight of “ half-stuff ” valued at £7 to £8 per 
ton, there would be no mftrgip for expense, freight and profit. 

It therefore appeare*d that unless the cost of production of the 
" Napunti ” ribbons could be greatly reduced there'-would not he 
oLoTino nf fitiliniriof the fibre for naner-makinir. b 
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Gold Coast. —Reference may be made Here to a sample of this 
fibre (“ Bolobolo ” fibre) which was forwarded to the Imperial 
Institute from the Gold Coast in 1905. TKis product was mfich 
inferior to the well-prepared material from Sierra Leone, owing 
chiefly to its having been very imperfectly cleaned. Commercial 
expprts to wli^ni it was submitted stated that it was wedk and of 
very little value. • . 


“ Borfroko” or ‘\Ahala ” Fibre. 

Sierra Leone.—The plant yielding this;fibre is at prtjsent un¬ 
identified. The s»mple submitted from Sierra Leone consisted of 
well-cleaned fibre which showed considwable variation in colour, 
texture, length, and general appearance. The colour ranged from 
white to reddish-brown, and whilst s^me of the fibre was quite 
soft, other portions were harsh. The length varied (from 10 inches 
to 6 feet, but most of the fibre was 3 feet to 3 feet 4 inches long. 
Chemical examination bf the i)roduct furnished the following 


results: — • , , 

• Per cent. 

Moisture . 9'6 

Ash ... 0-4 ' 

«-Hydrolysis (loss). 9‘3 

/3-Hydrolyeis (loss) . 14‘4 

Acid purification (loss) . I'O 

^elluloso . 76’3 


j l'0-3'6 mm. 

Length of ultimate flbi'e.•! or 

( 0'04-0'14 in. 


These results show that the fibre is a member of the jute class, 
mid resembles the “ Na])unti ” and “ Corwey ” fibres so far as 
chemical behaviour and composition are concerned, although it 
loses more than these do on hydrolysis and is not quite so rich 
in cellulose as the “ Napunti ” fibre. It is, moreover, inferior to 
“ Napunti ” and “ Corwey ” fibres on account of its variation in 
colour, length, and texture. 

The commercial experts reported that this was a rather short, 
mixed, bast fibre, part of the sample being weak; value, £17 to 
£18 per ton ^une, 1906). 

The valuation given for this fibre is Jjased on the belief that it 
would be possible to utilise it as a jute substitste, but its value 
could only be determined definitely by technical trials on a manu¬ 
facturing scale in comparison w’ith jute. 

Triumfetta cordifvlia jar. flollandii. 

Gold Codst. —ijjhis was a specimen of soft, well-cleaned fibre, 
of pale buff jcWour, good lustre, fine and even diameter, and good 
strength, ft was 5 feet long. * 
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Wlien submitted to chemical examination it gave the following 
results:— 



Per cent. 

Moisture 

. 10-3 

Ash . 

. 0-8 

a-H 3 'drolysis (loss) ... 

. .... 7-3 

/•f-llydrolysis (loss) 

. ... 10-4' 

Acid purification (loss) 

...' .. 0-6 

Cellulose .. 

1 

. 73-5 


( l’0-3‘5 mm. 

Tjcngth of ultimat',^ fibre ...' 

... ] or 


'{ 0‘()4-()‘14 in. 


These results show thai. the fibrt^ is somewhat similar to that of 
Triumfcljii rlio/iihoidvn . It could b(> used for the same jiurposes 
as jute. Thy loss on hyundysis is less than that found for a 
sample of “ e.xtra. line ” Indian juie, but on the other hand the 
percentage of cellulose is lower (see page .‘Sit). The fibre was re¬ 
garded by commercial exjierts as worth £3.3 per,ton (with finest 
Bengal jute at £3.3 to £40 per ton). ' , 

Urcna lolxila. 

‘Urcmi hAiata occurs in India, the United .Stales, South 
America, Africa and other Iroiu’cal counti'ies. The fibre would 
probably be a good jufe substitute. The plant known in West 
Africa as ‘‘ Na fen fo ” (Timaiii), “ Subwe " (Mendi), and 
“ Bolobolu ” (Yoruba). Apjiareiitly some confusion exi8tfi.with 
regard to the last name, which is said to bo applied al*) to 
Ilutickcnya jicifolm. Jh-vna labata occ.urs everywhere along tlie 
West African coast, but is e.Ntremely valuable in the form of its 
leaves. Good s]iecimpuH of fibre have boon prepared in Sierra 
Leone, but the ])laut gi'uwiiig there does not form long, straight 
stems, and the fibre is therefore rather short. 


This fibre is known in Brajiil a.s “ Aramiua.” 
of the product is given on page 45. 

A descriptiop 

Gavihiii.—A sample of this fibre received from the Gambia was 
soft, of a greenish-grey ccdour, well cleaned and iirepared, fine, 

lustrous, of good strength and about 3 feet long, 
examination it gave the following results : — 

Uu chemical 


Per cent. 

Moisture . 

... 10-9 

Ash .. . 

0-4 

a-Hydrolysis (loss). 

9-8 

/UHydrolysitp (loss) . 

... . 16-3 

Acid purification (loss) . 

1-3 

Cellulose 

... 74-6 


In chemical composition and behaviour the fibre was superior 
to a specimen of “ medi\im quality ” Indian jute wdth which it 
was compared. It was only half the usual length of jute, but 
would nevertheless be readily saleable as a jute subsrtitute at £17 
per tan (with ‘f medium ” jute at £15-£i7 per ton',. It was 
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suggested that a eonsignuient of the well-iirepared product should 
be forwarded for trial sale. . ^ 

A specimen of the fibre of a species of Urcna has, also been 
received from India, and is described below. 

India. 

XJvena species. 

A small sample of lliF'fihre of a species of Vrcna, grown at 
Nettigandi, oon.sisted of a»somewhat harsh, greyish fibre which 
had not been completely extracted but was S'uminy, ami in parts 
woody. The .strength was uneven, hiit very fair on the w’hole. 
The fibre was of irregular length with aii average of about 4 feet. 
The product w'as regarded by ouniinercial experis as worth from 
£12 10s. to £13 per ton for spinning iTi admixture yith jute (when 
“ medium juie was quoted at £lh-£17 per ton). The fibre w'as 
obviously insuffioientlj’* retted. It resembled the " Aramina ” 
fibre from Bri^il <|eo below), and was decidedly harsher than 
#ute. It Wiis pointed out that a softer and better ])roduct could 
no doubt be olitalned by more careful I’etting, and it was also 
suggested that attention should be directed to obtaining the fibre 
of good and regular length. 

A specimen of the fibre of Urciid hihnld has been received from 
the Gambia, and is described on jiage 44. 

Bea'/il. 

llrcnn lohata and V. ainvata. 

A sample of “ Aramina ” fibre was forwarded in 1900 by H.M. 
Consul-General at Tlio do Janeiro, and was examined in the 
Scientific and Technical Depaitmcnt of the Imperial Institute. 
In a report on the results of this inquiry (Technical lloports and 
Scientific Papers, lm])erial Institute, 1903, page 108), it was 
stated that the fibre resembled jute of the best ([uality, and could 
be employed f(ir the same purposes. In order to determine the 
value of this product more i)rcclsely, it was considered necessary 
that a hirge consignment of the prepared fibre should be examined 
with special ref(!rence to its behaviour in manufacturing pro¬ 
cesses, and it was suggested that a further su])j)ly of 1 nr 2 cwds. of 
the material should bo collected and forwarded for this j)urpose. 

In rospoiJse to this suggestion, fui-fher samples were forwarded 
in October, 1903, together with a meinorandum describing them 
and giving certain information r(!gar*ling the eultivation of tho 
plant in Brazil and the extraction and utilisati»]i of the fibre. 

The samples were as follows ; — 

No. 1. Stems of?\.ramiiia “ ('arapicho ’’ rena siniiafa). 

No. 2. Stems of Aramina “ Guaximi*” {Vrcna lohata). 

Unfortunately, these samples did not ‘con.sist of the prepared 
ifihre whichiwa^required for the practical tests mentioned above, 
hut of thelhard dry stems. Inquiries were maije as to the possi¬ 
bility of extracting the fibre from this material, but it wms found 
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that this could not be done in this country. It was therefore 
impossible to carry out the practical trials. 

No. 3. Stripped bark of the “ Carapicho ” variety. 

This specimen was of interest as illustrating' the preparation of 
the fibre.' , ^ 

No. 4. Prepared fibre of the “ Guaxima ” variety. 

This sample consisted of strong, fine, lustrous fibre of a pale 
buff colour, deeper in some paAs than,others. The length of its 
staple varied from 4 to 5 feet. The results of its chemical 
examination are given fin the foirowing table, which also contains 
for convenience of comparison those obtained iVith the sample of 
Aramina fibre previously examined and the results furnished by a 
specimen of Indian ,iute of good quality : — 



Aramina fibre. 

Indian jute of 


Present 

sample. 

PnviouS 

sample. 

“ extra fine ” 
quality. 

« 

Moisture . 

Per cent. 
M'3 

Per cent. 
13-4 

Per cent. 

9-6 

Ash. 

07 

— 

0-7 

j-Hydrolysig (loss^. 

10-2 

17-7 

9-1 

S-Hydrolysig (loss). 

Acid puriSoation (loss) . 

I8'2 

_ 

13-1 

1'9 

2-5 

2-0 

Nitration (gain) . 

42 0 


30'7.- 

Oellulose . 

7C'0 

75-7 

77'7 . 

Length of ultimate fibre ... mm. 

1-.5-2-2 

1-5-,3-5 

— 


These results indicate that this sample of Aramina fibre was of 
somewhat better and more durable quality tlian that ])reviously 
examined, and closely resembled .fute in its chemical behaviour 
and composition. Its superiority to the previous sample is showU 
particularly by the lower loss sustained on a-hydrolysis and the 
greater increase of weight on nitration. 

The examination of this second specimen of Aramina fibre con¬ 
firmed, therefore, the o])inion expressed in the former report that 
this product was of excellent quality and likely to prove of con¬ 
siderable commercial value. 

No. 5. Seeds of the “ Carapicho ” variety. 

This specimen was principally of botanical interest.' 

No. 6. A small piece of sacking cloth made from Aramina yarn. 

This was of a good, useful character. 

Specimens of the fibre of species of rena from India and the 
Gambia are described oU pages 44 and 4'6. 

“ Carupacho Manado." ' 

A sample of fibre, of u^kmcwn botanical origin, forwarded for 
examination from Brazil, and labelled “ Carupacho' Manado, 
No. I. type,” consisted of well cleaned, lustrouS, gtfeyish fibre,, 
of character resemblim? that of iiite but snuiBwhat TinrUiar TTio 
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On chemical examination it gave results which approximated 
to those yielded by a sample of " extra fipe ” Indian jute (see 
page 46). The fibre was, however, less resistant to the action 
of hot dilute alkali, and contained a somewhat smaller pro¬ 
portion of cellulose than the Indian jute, and might, ^lerefore, 
prove rather Ifes durable. The length of the ultimate fibres was 
Tl-4'4 mm., with aii average of 3'T mm. (or 0'04-0'18 inch, 
with an average of'O’ll •inch), which is practically identical 
with that of the ultimate fibres (Jl jute. The grey colour of the 
sample may have bften taused by the use of dirty water for 
retting. A lighter-coloured fibre would ckiubtless be oi greater 
value. ♦ 

Commercial experts reported that thd fibre was of the nature 
of jute, wfluld b(! suitable for use in conjunction with Bengal 
jute, and would certainly be of iutosest to spinners. The fibre 
was regarded n.s worth from £15 to £15 10s. for ton (with 
“medium” jiite at ,£15-.£17 per ion) and would be readily 
saleable. * 

• * OTIIEE TEXTILE PIBEES. 

The fibres reported on in this section have been suggested as 
materials whhdi might possibly be utilised in the manufacture 
of textiles, and comprise “ Buasie ” fibre {Securidaca longe- 
pedunculata) from Xyasaland, jiineapple fibre {Ananas sativus) 
from Southern Ehcalesia and the Gold Coast, fibres of the 
“ gift-bol ” {linphane didirha) and Aselepias frutkosa from the 
Transvaal, fibres of Marsdenia Icnar.mima, Cryptostegia grandi- 
/7omf and Girardinia heimphyUa from India, a fibre of unknown 
botanical origin from Southorn Nigeria, and a palm fibre, termed 
“ vegetable wool," from Paraguay. 

Nyasawnd. 

8eeuridaca 1 on gcpeduncnlata. 

Attention was first drawn to the fibre of Securidaea longe- 
pedunculata, known as "Buazo” ifi,bre, by Dr. Livingstone, in 
1857. A sample was submitted to commercial experts, who 
reported that the fibre resembled flax worth £50 to £60 per ton, 
but that no po.sitive, statement as to its value could be made 
until sufficient material hud been received to enable spinning 
trials to be carried out. (Compare Kew Bulletin, 1889, 222-225.) 

The poaaijjiilities of the commercial utilisation of Buaze fibre, 
however, received no further consideration until, at the end of 
the year 1905, a small bale of the maierial and a further small 
sample were received at the Imperial Institute from Nyasaland. 

Description of Samples. —The small sarSple of fibre v^as la\>elled 
as follows;—“ Brj^ish Central Africa. Buaze fibre, Securi¬ 
daea longepeduneidata. As collected and prepared by natives, 
Zomba, April to June, 1905.” • * _ 

The fibrS was from 1 foot 5 inches to 2 feet 2 inches in length, 
*nd of a yeflowish colour. It was badly cleaned and prepared, 
many of tie fibres being still gummed togethef. When cleanj 
the fibre was strong, fine and flax-like. 
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The fibre in the bale was, on the whole, not so well prepared 
as, the small sample, and was of a very mixed charaoter, much 
of the material consisting merely of strips of bark. A further 
description is given under the heading “ Technical Exami¬ 
nation.’’ 


Chemical Examinaliim .—^Tlie following are the results of the 
chemical examination of the fibre. ^ T^e small sample was 
insufficient for complete examj-nation, and therefore a, quantity 
of similar fibre was selected fi^nin thedjale for the purpose: — 


Moisture . 

Ash. 

a-Hydrofvsis (loss) 
j3-Hydrolysis (loss) 

Acid purification (loss) ... 

Nitration (gain) . 

Cellulose . 

Length of ultimate fibre ... 


Small 

Sample taken 

Sample. 

from hale. 

Per cent. 

Per cent. 

G'T 

. 6’5 

1-8 

.1-8 

— 

18-8 

—- 

23-5 

c 

11-5 

42'0 , 

43-3 

(i5-2 

74-5 ^ 

ro-fi to i'5 

inch; 

1 mean 0'9 

inch. 


The fibre, although badly cleaned, as shown by the large loss 
on acid purification, eoutained a fair percentage of cellulose, 
and did not suffer great loss on hydrolysis. It was not lignified. 

Technical Examination .—Two kinds of material were present 
in the large sample submitted for examination. , 

The first was a coarse fibre obtained from the bark of the 
thick stems, whilst the second consisted of strips of bark 
apparently derived from the thinner twigs. 

The coarse fibre was very short, but might be utilised for the 
manufacture of rough bags; its commercial value would, how¬ 
ever, be low. c 

The strips of bark from the tiiin twigs were subjected to a 
retting process, and the fibre thereby obtained was found to be 
of good lustre and strength and of satisfactory colour. On 
account of the much-branched character of the twig-s—a serious 
defect—the fibres were mmdi reduced in length during this 
operation. 

The fibre obtained from the thin twigs could, probably bo 
utilised as a textile material, but furtlier experiments w'ill be , 
necessary as to tlie best inetbods of extracting the iibre from the 
bark. It seems ,'ikely that the host result.s wmuld he obtained 
by scraping tlio thin bark on the spot before the plant juices 
have dried on the fibre; the scraped fibre could bo degnmmed 
later. ' 

It was found from labora^ry experiments that the bark from 
the twigs yielded abofit 37 per cent, of clean fibre. , 

A,representative specimen of the fibre from Mie bale wu 
submitted to a mommercdal expert, who stated that <ln the con¬ 
dition in which it was received it w'as of verv little uractical 
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value. He also pointed out that the irregularity in the length 
of the fibre was a bad feature of the material, which would result 
in much waste in the process of retting. • 

A sample of the prepared fibre, which had been retted at 
the Imperial Institute, was also forwarded to the expert, who 
reported tliat tliis ('.oiild be produc.ed sutti<!iently cheaply it 
might be used in the place of flax tow, which is at present 
quoted at about £30 per top. 

The expert carried out a seriesVf experiments on the retting 
of tlie fibre, and stated tl*ft the gums present were very difficult 
to soften and remove. The mslinary treatment was found to 
be useless, and tl*e only method of reniovnig the gums was 
apparently to scrape them off by hand ai^ter the steeping process. 
This would*be an imjw.ssible course of procedure unless labour 
was very plentiful and cheap. ^ , 

There Is no. doubt that the Buaze plant coniSiins a large 
quantity of excellent fibre, which would be of a useful c.haracter 
if suitable means of getl’ng rid of the gums could be found. 

Turther experimeitts are being tifade in retting the fibre. It 
was .suggested that attempts inigdit be made to extract flic fibre 
on the spot from the fresh plants by s<‘rapiiig the bark immedi¬ 
ately after its eolleetioii. and that results of such experiments 
should be coinmuniealed to tlie Imperial Imstitute, together witli 
specimens of the products obtained. 


Rieotiksia, 

* 

• Ananns sdiivw. 

rinoapi)le fibre lias long been used in India and China for 
the manufacture of lines a.nd thread, and as a substitute for silk, 
■lud a material for mixing with wool or cotton. Pineapples are 
grown extensively in Singapore, chiefly for their fruit, bnt also 
to some e.xtent for tbeir fibre, wliiidi is exported to China. In 
tile Philippines, the fibre is employed for the manufacture of 
the fabrics termed “ iiina ” and “ reiigue.” It has not yet 
aeen produced in quantities .sufficient to give it commercial 
importance. 

A sample of pineapple fibre (Ananas siUivus), forwarded from 
Southern Rhodesia in 1903, consisted of very fine, white, well- 
deaned fibre, of average length, 11 inches. The brokers 
reported tliat^it was strong, bnt very short; if, however, the fibre 
lould be obtained of greater length it would probably be worth 
Eroi.i £30 to £40 per ton. 


Transvaal. • • • 

* Buphane disticha. 

“ Gift-bol ” Fibre from the Tranmaaf.—YAi^ so-called “ gift- 
bol ” is th# large bulb (somewhat resembling a Spanish onion) 
Buphane (Msticfia, a plant of the natural order Amaryllidacece, 
which grovli freely in the Transvaal and Orange River Colony. 
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The plant is particularly adapted to dry districts since it is 
capable of putting out roots of a gTeiit length, and can thus 
obtain a supply of moisture which would otherwise be denied. 

A sampl(! of the bulbs was forwarded to the Imperial Institute 
from the Transvaal in order that an examination might be made 
of a peculiar fibre they contain. A specimen of this fibre was 
extracted from tlie bulbs, and was found to be white, silky, 
lustrous, rather weak, and soft and limp to tlie touch. 'The 
individual fibres had a maxihium lengtli of I'6 inches, but 
generally varied between 0'4 inch; and TO inch. Their 
diameter was found to be about uidoo inch, and the fibre is 
tlierefore about eig'iit times as fine as ordinary cotton or four 
times as fine as silk, Th“ lilanieiits are grouped together in coils 
or twisted bundles, and these liave a diameter varying from 
To’oo 5 o\iii iwdi. On (diemical examination the fibre was 
found to coutj'jin 9'4 per cent, of moisture and 70'8 per cent, of 
cellulose (calculated on the dried material). 

The reports of tecdinical and commercial experts to whom 
specimens of the fibre were submitted coiifi-’-med the conclusions 
arrived at by the .Scienlitic and Technical Department of tie 
Imperial Institute, and may be summarised as follows. 

It i.s im])r(d)able that the "gift-bid” fibre could be’u.scd for 
purposes similar to those to whiidi cotton and silk are applied, 
for owing to the extreme fineness of the fibre, cotton preparing 
and spinning maehinery would he quite unsuitable for dealing 
with it, whilst the shortness of the fibre would preclude its 
being worked by “waste-silk” or "spun-silk” machinery. It 
is possible that, without isidating tlie individual filaments of the 
material, the groups of fibros might bo .spun, but the resulting 
yarn would bo very coarse and could only be used as a substitute 
for “cotton-waste” yarn or similar materials. It appears, 
tlierefore, that this fibre will be of little value as a textile raw 
material. 


Asclepias fnitieosa {Gomphorarpm fruticosm). 

Samples of strips of bark, labelled “ Melk Bosch, Asclepias 
frutieosa," and a small specimen of the extracted fibre, were for¬ 
warded from the Tbausvaal in 1905. 

The strips of baik were of a pale yellowish-green colour, and 
from 18 to 22 inches long. A sample of fibre w'as extracted from 
the bark by boiling it with water or very dilute alkali and 
scraping and washing tlie product. The material thus obtained 
consisted of bundles or guoups of fibres wlitcb bad been partially 
resolved into tbhir ultimate fibres, and was clean; lustrous, 
fairlf soff to the toimli, and of a pale greyish colour. The 
])roduct was of poor strength, and the, riltimato fibres were 

0'7 to 1'2 inches long, with an average length of 0'9 inch. 

• 

On micro,scopical uxamiiAtion, the fibres were found to be 
smooth, of even diameter, and to bear transverse' markings, 
and in these respects resembled flax fibre. The diameter varied 
from TsVn to Tir *iT inch, with an average of tswu. ^ 
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A portion of this fibre, prepared in the Scientific and Teclinical 
Department, was submitted to chemical examination with the 
following results:— • 

Per cent. 

Moisture. G'U , 

Nitration (gaiif) ... ... 4U'2 (calculated on the dried fibre), 

(lollulose. 84'2 ,, ,, ,, 

The fibre, .aflor treatment wi^ chlorine, gave little or no 
coloration with solution sodi\im sulphite, and the nitrated 
product was nearly white. * Thwo, facts indicate that the fibre 
is not lig'nified brri belongs to the pectocellnlose class of fibres, 
of wdiich flax is the most important nfcinber. ‘ (tn comi)ariug 
those resulte W'ith those yielded by a sample of the fibre of 
Asdef-ias sernihiiKitii from Uganda (pjigc 74), it is evid*;nt that 
the fibres are very similar in composition:— • 



Asdepias 

A sdepias 


frutkosn. 

semiluiinln. 

- 

* Per cent. 

Percent. 

Moisture. 

. G-fl 

7-7 

Nilrijtiou (gain) 

. 4G-2 

4(1'9 

tkdlulosi' 

. 84-2 

8()'4 


Doth fibres contain a very large proportion of cellulose, and 
undergo a considerable increase of weight on,nitration. 

The small s 2 )ocimen of o.vtracted fibre, which accompanied the 
atrip,H,of baric, was white, lu.strous, ami flax-like. The material 
resemlded the fibre of Asrlcpiax scmilundta of Uganda, wdiich has 
been already alluded to, but was somewdiat finer. The fibre was 
less broken up than th(“ samiile jirejiared in the Scientific and 
Technical Department, and was I’ery clean, of fair but uneven 
strength and harsh to the touch. The ultimate fibres wore very 
fine and lustrous. 

• Tbe fibre of Asclrpins friiti.eosa posse,sses valuable iirnperties, 
and, if the material could bn ea.sily extrae.ied from the hark 
without saerificirig its length, it could no doubt bo .spun into a 
yarn jesembling that of flax or of ramie. The richness of the 
fibre in cellulose and the largo increase of weiglit occasioned by 
nitration show Unit tbe material might possibly bo useful for tbe 
manufacture of ex})losives. A series of trial,s is at jiresent being 
made with fibres of this tyjio in order to a.seertaiii their suitabilify 
for this purj*)se, and it is not improbable that the present fibre, 
if obtainable in large (luantities, would be particularlv service¬ 
able. 


Gold Coast. 

* Ananas saiivus. 


A sample of pineapple fibre, reoeked ?rpm the Gold Coast in 
1907, consisted of well-cleaned, soft, white fibre, somewhat 
lustrous, of eten diameter and good strength, and about SJ feet 
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On chemical examination it furnished the following results: — 



Per cent. 

Moisture . 

. 9-6 

Ash'. 

. I'l 

a-Hydrolysis (loss). 

. m 

/,d-llydrolysis (loss) 

. ■ ... 19-4 

Acid purification (loss) 

. 1-7 

Cellulose . 

. 81-5 


This sample did not differ essentiall,v from other specimens of 
pineapple fibre examined at the Imperial Institute, but the length 
of staple was perhaps above the average. Pineapple fibre does 
not come into the Engljsh market in regular quantities, but it 
might possibly be used us a flax substitute. The present specimen 
was considered as nominally worth .£30 per ton. 

If 

Southern Nigeria. 


Native Fibre. 

A specimen of the fibroids bark of a plant, which is stated ^o 
grow abundantly up the Niger, was forwarded to the Imperial 
Institute from Southern Nigeria in 1905 together with a sample 
of cloth woven from the fibre by tlie natives of Unitsha. The 
botanical identity of the plant was not known. 

The cloth was 40 inches long and 19 inches wide and had a 
fringe at each end, which had been made by plaiting or knitting 
the w'arp material. The narj) was found to be composed of the 
fibre obtained from the bark, whilst the weft consisted of pative 
cotton yarn. 

By treating the bark with hot dilute solution of soda a mass 
of fibres was obtained which varied in length from 0'7 to P3 
inches and had an average diameter of about ()'00063 inch. The 
fibre was of fairly regular diameter, and exhibited transverse 
markings not unlike those present in flax fibre, but in some cases 
these markings w'ere only faintly developed, and the fibre, there¬ 
fore, presented a smoother surface. The ajqiearanee of the fibre 
when spun and woven is somewhat similar to that of flax or ramie. 
Comparative deterudnations of the strength of the portion of the 
fibre obtained from the native cloth and that of a standard sample 
of “ middling ” American cotton showed that the former was 
about twice as strong a.s the latter but was inelastic and brittle. 


With regard to the pos,sible commercial appHsation of this 
fibre, it seems improbable that the material could be produced as 
cheaply as cotton or flax'sinco, if it w'ere shipped to this country 
in the same coifdition as the sample now under consideration, 
special pl-oces.ses would have to be devised and machinery con¬ 
structed to extract and prepare the fibre prior to spinning. The 
fibre is of approximately the same length as cotton, but, as 
already pointed out, is'less*elastic and more brittle, and, more¬ 
over, does not possess the peculiar spirally twisted structure to 
which cotton, as a short fibre, owes its spinning q\alitieS. It«is 
uncertain, theiefore, whether tlie fibre would exert a sufficient 
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India. 

Marsdenia tertacissima. 

A sample of the fibre of Mandmia ienavissrma, sliown at the 
Colonial and Indian Exhibition of 188G, was examined by Messrs. 
Cross & Sevan* who reported that it was of excellent quality, and 
that in point of fineness and durability it ranked next to llhea 
fibre (Ecport on Indian fibres, p. 33). 

Since it appeared desirqblo to \uYe.stifrate more fully the pro¬ 
perties and possible applu'ations of this fibre, the Imperial Insti¬ 
tute requested the llepnrter on TUconomic ^^voducts to ptocure a 
sample for this pu^'pose. Considerable difficulty was experienced 
in India in collecting an authentic specimen of the fibre, but a 
sample was eventually forwarded, with the information that the 
plant is fairly abundant in the Rajmwhal Hills, but that the pro¬ 
cess of extracting the fibre is both tedious and h'ftorious, being 
mainly carried on by ha.pd-sti'ii)ping. 

The sample egnsisted of a very strong, fairly white fibre, with a 
^aple of an average length of 12 i(f 13 inches. The results of its 
chemical exaininatioii are given below, and also those of Messrs. 
Cross & Eevan, obtained from the former sample : — 



Present 

Sample examined 


Sample. 

hy 

Cross & Hevan. 


Per cent. 

Per cent. 

Moisture . 

... 7’7 

A6 

M . 

1-5 

P5 

H-Hydrnlysis (loss) 

7-8 

B-2 

j3-Hydrolysis (loss) 

8'9 

10-1 

Mercerising (loss) 

AO 

4-6 

Acid ]rarification (los.s) 

3-5 

0-8 

N itiiition (gain) 

... 53'9 

31-0 

Cellulose 

... 91-5 

88-3 

Length of ultimate fibre 

... 10-30 mm. 5-20 mm. 


The fibre contains little or no ligiiocellulo.se; this being shown 
especially by the absence of cidour in the nitration product, and 
by the fact that when the chlorinated product, obtained in the 
course of the estimation of cellulose, i.s treated with sodium 
sulphite no red coloration is produced. It is exceptionally resis¬ 
tant to the ^ction of alkali as is indicated by the comparatively 
small losses sustained on hydrolysis and mercerising. The re- 
m.irkahlc quality of this fibre is shown also by the unusually high 
percentage of cellulose and by the large inc];fase of weight on 
nitration. . - 

The present speemen was of better quality than that examined 
by Messrs. Cross & Hevan; it was richer in cellulose and showed a 
much larger increase of weight nn,nitAtion, whilst the average 
length of tile ultimate fibre was also soDieWhat greater. 

• Eepresentlitive specimens of the fibre were submitted to two 
leading firfcs of fibre brokers for commercial valuation. One firm 
reported that the fibre, although .short, was of great strength and 
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therefore likely to be of value. It was suggested that sample 
bale.s should be sent for trial. The otlier firm reported that the 
fibre was very strong’ but harsh, it was too short for machine 
Rliiiniiiig, and consequently could only be utilised as tow. The 
saniide vas said to l)e wortli from £15 to £18 per ijon (of a length 
of 12 to 15 inches); if, however, the fibre could be sent of a length 
of tiO to 50 inches, its value would prql)ably be from £36 to £40 
per ton (July, 1903). / 

From the foregoing reports it is Repil'i*.bat the fibre is one which 
might 1)0 of importuHce, wbilst.the rheniical examination show-s 
that it posse.sses pVo))erties which are consideralily above the 
average of those of ordinary fibres. In view of the results 
ol)tained it seems desirable to comsider whether experiments in 
cultivatijiig the ])]aiit sliould he undertaken, as it is understood to 
be of compu''ati\'ely lai’c occurrence in India, and also to 
determine whether the fibre could be successfully treated by 
machinery. 

('rii/itfj.iti’i/la (jrnntliforo. » 

A sample of the fibre of ('ri/jilfi.-’li'f/id //rinidiflurd was forwarded 
to the lni])erial Institute for examinaiion by the Agri-llortic.ul- 
tural Society, Teynampeii, Madras, ft was stated that the plant 
occurs wild throughout the Teymimpett district. The sample 
was said to liave been j)repai'ed by steeping tin' branches in water 
for throe da,ys; the fibre was then easily removed, and was after- 
ward.s washed with water. 

The sample consi,st('d of a nearly while, fine', strong fibre w'ith a 
staple of average length, 10-20 i])ch(‘S. In its g<‘iioral eliaractor 
and ai)j)('arauce this iilire resembles that of Mdmienid le.ddcixm'ma 
(page 53). The results of the eliomical examination .showed that 
tlie.se fibres are also very similar in llieii’ chemical properties and 
behaviour. The two plants are allied botanically, Imtb being 
climbing .shrubs of the natural order Anclepidddccd', ' 


The results alluded to are 

given below togeilie 

r witli tliose 

obtained in the case of Mdrsdenid tcndciKKima 



Cryptostegia 

Marsdenia 


Fibre. 

Fibre. 


Fer cent. 

Per cent. 

Moisture . 

7-9 

(•7 

Ash . 

0-95 

t 1-5 

0 -Hydrolysis (loss) 

5-2 

7-8 

/d-Hydi'()]y.sis (loss) » ... 

9-8 

8'9 

Mercerisatioit (loss) 

4-3 

• 4'9 

Acid purification (lo.ss) 

T2 

3-5 

Nitration (gain) 

... 49-0 , 

63-9 

Cellulose . 

• 

... 92-0 

91-5 

Length of ultimate fibre 

... 10-60 mm. 

,10-30 mm. 


The fibre contains little or no ligno-cellulose; ttiis is showvi 
especially by thC’ ahsencemf colour in the nitration product, and by 
the fact that when the chlorinated product, obtained in the course 
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of the estiination of cellulose, is treated with sodium sulphite, no 
red coloration is produced. It is exceptionally resistant to the 
action of alkali, as is indicated l)y the comparatively small losses 
sustained on hydrolysis and mercerising’. The remarkable quality 
of the fibre was shown also by the iimisiially high percantage of 
cellulose, and by the large increase of weight on nitration. In all 
these j)articu]ars, the fibre of Cryptostegia resembles that of Mars- 
denia. The ultimate fibre, hou^v('r, is of greater length than 
that of Marsdenia, its average length being about SO mm. (1'2 
inches) which is equal to tli^it of^flax. 

The sample wiv< submitted 1o leading fibre brokers Tor com¬ 
mercial valuation, who reported that the fibre was of good 
quality, and worth about i‘‘iO p<>r.ton. They were of ojiinion 
that the fibre might prov(> of eonsidcwable value, l)ut that its com¬ 
mercial possibilities could only l)e an'ivpd at l)y sjjbmitting it to 
mannfaeiuring tests, and they asked 1o be snjiplied with two or 
throe bales for this put])ose. They pointed out tliat the, filire 
should he as hn*g aiyl ('ven as iiossiide, and that the long and short 
ilainents should he kei)t separate; in the ])resent sample the 
length was very irrt'gular. 


(Tirardiniu hetcroiihyUa. 


A sanqilo of the flhre of the “ ATlgiri nettle ” (Girurdiiiia 
heterophylln) wa,s forwarded to the Imperial Institute in 1904 by 
the Officiating Iteinirtcr oti Economic I’roducts to the Government 
of llidia with a request that the product might, be submitted to 
chemitail examination and its comim'rcial value, ascertained. 

The specimen was lah(dle<l “ (lirardhtin hcli’i-opliyllit, from 
Calcutta.” The fibre was soft, silky, of good strength, and varied 
in colour from white to reddish-hi'own. It somewhat resembled 
ramie fibre in character, hut was coarser and l(>ss si]k 5 '. Tlie 
ultimate fibres were found to possess tlie, remarkahle length of 
IihO-hOO mm. (G-20 inches)—a i)ecnliarity whicli doe.s not appear 
to have been pi’ovionsly recorded for this fibre. 

Owing to the small quantity of material available, a complete 
chemical examination could not he carried out, hut the following 
determinations were made l)y the usual methods. The results 
obtained by lles,srs. Cross & li(>van (Iteport on Indian Fibres and 
Fibrous Substances, i)age !)), with a, specimen of the fibre ex¬ 
hibited at yje Colonial and Indian Exhibition, 188G, are added 
for comparisoji. 


Moisture. 

Ash . 

a-HyBrolys^s (lo.ss) 
3-Hydfolysis (loss) 
AcidJ)urifieatiou (loss) 
Cellulose. 


Sample No.* 22,079 
from ' 

Calcutta.* 

Per cent. 

7-6 . 

«-4 . 

3’2 
6-9 
3-2 
93-7 


Sample examined 



Per cent. 


7-3 

1- 5 

2- 5 
9-7 
2-6 

89'6 
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therefore likely to be of value. It was suggested that sample 
bale.s should be sent for trial. The otlier firm reported that the 
fibre was very strong’ but harsh, it was too short for machine 
Rliiiniiiig, and consequently could only be utilised as tow. The 
saniide vas said to l)e wortli from £15 to £18 per ijon (of a length 
of 12 to 15 inches); if, however, the fibre could be sent of a length 
of tiO to 50 inches, its value would prql)ably be from £36 to £40 
per ton (July, 1903). / 

From the foregoing reports it is Repil'i*.bat the fibre is one which 
might 1)0 of importuHce, wbilst.the rheniical examination show-s 
that it posse.sses pVo))erties which are consideralily above the 
average of those of ordinary fibres. In view of the results 
ol)tained it seems desirable to comsider whether experiments in 
cultivatijiig the ])]aiit sliould he undertaken, as it is understood to 
be of compu''ati\'ely lai’c occurrence in India, and also to 
determine whether the fibre could be successfully treated by 
machinery. 

('rjiiiioitti’ii 'ni ijva nt!ijiora. 

A sample of the fibre of ('ri/jilo.-.li-r/in //rinidiflora was forwarded 
to the lni])erial Institute for examinaiion by the Agri-llortic.ul- 
tural Society, Teynampeii, Madras, ft was stated that the plant 
occurs wild throughout the Teymimpett district. The sample 
was said to liave been j)repai'ed by steeping th(‘ branches in water 
for throe da,ys; the fibre was then easily removed, and was after- 
ward.s washed with water. 

The sample consi,st('d of a nearly while, fine', strong fibre w'ifh a 
staple of average length, 10-20 i])cb(‘R. In its gauioral character 
and ai)j)('arauce this iilire resembles that of Mrimlenia leaKicixm'ma 
(page 53). The results of the chemical examination .showed that 
the.se fibre.s are also very .similar in Iheii’ chemical properties and 
behaviour. The two plants are allied botanically, I)nth being 
climbing ,shrubs of the natural order Afolepiddacc/i', ' 


The results alluded to are 

given below togeilie 

r witli tliose 

obtained in the case of Marsdcnin tcnacimdiiia 



Cryptostegia 

Marsdenia 


Fibre. 

Fibre. 


Fer cent. 

Per cent. 

Moisture . 

7-9 

(•7 

Ash . 

0-95 

t 1-5 

o-Hydroly,sis (loss) 

5-2 

7-8 

/d-Hydi'()]y.sis (loss) » ... 

9-8 

8'9 

Mercerisatioit (loss) 

4-3 

• 4'9 

Acid purification (lo.ss) 

T2 

3-5 

Nitration (gain) 

... 49-0 , 

63-9 

Cellulose . 

• 

... 92-0 

91-5 

Length of ultimate fibre 

... 10-60 mm. 

,10-30 mm. 


The fibre contains little or no ligno-cellulose; ttiis is showvi 
especially by the’ ahsencemf colour in the nitration product, and by 
the fact that when the chlorinated product, obtained in the course 
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by tbe much greater loss occasioned by hot dilute alkali (a- and j3- 
hydrolysis), tbe high percentage of ash, and the considerable loss 
sustained on acid purification. In counection with the last-men¬ 
tioned value, it is noteworthy that the fibre suffered a loss of S’l 
per cent. whenJ)oiled with pure water. t 

The coiuiuercial expert.s reported that tbe fibre was brittle, 
deficient in .strength, and would probably lose a good deal as 
waste in the operation of conibing.y It was stated tlnit an accurate 
valuation could not be giviwi until 'the spinning properties of the 
fibre had been tested, but That it sent regularly in fair (juantities 
it would probably realise ,£23-£25 per tou,''or even more; in the 
London market. * 

In conclusion, it may be pointed out tliat .although the fibre has 
been ternied' “ vegetable w'onl,” the ftxtremely harsh nature of the 
material would prevent its emi)loyment*as a wool sul)stitufe. The 
j)rodu(t would probably be useful for the manufacture of twine or 
coarse thread, or as a material for matting and carpets. 


I'TmtES iS.UITAllJJ-; h’oll THE MANHEAOTUIIE ()E 
('UJ(I)AGE. 


The reports included in this section deal u'ith a large number 
of fibres which ai'e rcgai’dcid as suitable fur ro])c manufacture. 
The iflore important of these are: (1) fibres derived from species 
of Musa (the plantain and banana fibres); (2) Sisal hemp and the 
fibre of other species of Ayauv, (3) Mauritius homj) (Furcra'a 
yiyantva) and the fibre (jf other species of FurcKva', and (4) New 
Zealand hemp (Fhurminni tciuijj. Among other fibres reported 
on may be mentioned those of species of Asvlcpias, lhavmna, 
Hibiscus, and Ncuglaziuvin. 

•The plantain and banana fibres are of value as substitutes for 
Manila hemp which is exported in large quantities from the 
Philippines. Tlie amount exported to the United Kingdom in 
1907 was 52,81b tons, of value £1,708,992. An account o/ the 
Manila hemp industry of the Philippines has been given in the 
Bulletin (if the Imperial Institute (1904, 2 , 48). Considerable 
attention has been devoted to plantain and banana fibres in the 
East Africa Protectorate during the last few years, and many 
^ samples havS been forwarded to the Imperial Institute for 
examination (see pages 01-04). Specimens have also been 
received from Ithodesia (page 78), Southern Njgeria (page 83), 
the Gold Coast (page 84), and the Straits Settlements (gage J03). 

Sisal hemp is an important rope fibre wffich is exported in con¬ 
siderable quantities 4rom Mexico, and in smaller amounts from 
India, the Bahamas, East Africa, and tjje West Indies. Short 
articles on the cultivation of this fWire in Mexico, India, and 
German EaM Africa have been published in the Bulletin of the 
llaperid InsKtute (1903, 1 , 201; 1904, 2 , 260; 1907, 5 , 422). 
True sisal l^mp is derived from Agave rigida vaf. sisalana, but 
similar fibres, although usually of somewhat lower value, are 
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obtained from other species and varieties of Agave. Specimens 
of these fibres have been forwarded for examination to the 
Impei'ial Institute from the East Africa lErotectorate (page (i4), 
Southern llhodesia (page 70), Sierra Leone (page 85), India 
(page 92), and South Australia (page 105). u 

The fibres dei-ived from th(! various species of Srmsevieria are 
more or less closely related to sisal hemp in general character. 
These fibres are known as “,'i)owstring hemp.” There is con¬ 
siderable variation in the chai-actcu's-t)f the fibre from different 
specie.s, as will be. ^seen from, the. description of the various 
spociinens reported on. Sam])le,s of the fjhre of the follow¬ 
ing sjiecie.s have been examined :—Smixevieria gwinee.nsis 
from the Sudan (page 58), East Africa Protectorate (page 
05), a,ud Sierra Leone (page 87); S. viiLiiidrica from 
Nyasalaud (page 78); »V. 'Ekrcnhcrgn from Somaliland (page 00) 
and the East Africa Protectorate (pages 05-72); S. uethiopica 
from the Transvaal (page 82); A', sulcaia, S. Stvehyi, and 
S. VolkensU from the East Africa Piotectoi'ate (lyige.s 08, 72, 75); 
B. zetjlanica from the Straits Settlements (page ItJ(i) and Smjth 
Australia (page 105); and unidentified species from the East 
Africa Protectorate (pages 00-72), Ehodesia page 81), and theGold 
(Joast (page 80). 'J'ho prepa.i'a.tion of the fibre of A'. Ehrenlergii 
is now being carried on in the East Afiica. Protectorate on a 
commercial .scale. An account of this industry has been given in 
the livllellii nf ihv Imperial (1907, 5. 24-‘il). 

Mauritius hemp is a. fibre derived from the leaves of Farrrwa 
(jigualm, the “ aloe vert ” of Mauritius, and in most rtsspects 
j'esembles sisal hemp. The extraction, pre])aration, and market¬ 
ing of this fibre is an important indu.stry in Mauritius; the exports 
for the year 1907 amounted to the value of ,£00,281. Fvrera'a 
gigunten is widely distributed and samples of the fibre have been 
received for examination fj'om tlie East Africa I’rotectorate 
(page 04). Uganda (page 70), Nyasalaml (jmge 77), Houtheru 
illhodcsia (page 80), A'atal (page 8^'!), St. Helena (page Itl), 
India (pages 94, 99), and Soutli Australia (page 105). A specimen 
of tjjie fibre of F'lircriva laibenns from Sierra Leone has also been 
examined (page 86). 

Hew Zealand hem]), the fibre of Pharmhim- icnnir, is grown 
very extensively in New Zealand and is the subject of an important 
industry, an account of which has been published in the Bulletin 
of the Imperial. Institute. (1907, 5, 86-45). During the year 
1906, the exports of the fibre (including tow)' amounted tn^ 
33,299 tons, of value £812,712. At the present time an attempt 
is being made t)f, establish a New Zealand liemp growing industry 
in St. Hplena. Samples of the fibre forwarded from St. Helena 
to the Imperial Institute are described on page 91. 

Sudan. 

I 

Sansetieria guineensis. 

A small sample of the fibre of Sansevieria ggineemu prepared 
by, natives in,the Bahr-el-Ghazal was brought to the Impefial 
Institute by Mr. Harold Brown, and, as no examii ation of the 
fibre from this source appeared to have been made, a preliminary 
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investigation was carried'out. The plant was known to be widely 
distributed throughout the province, and the fibre is largely 
employed by the natives for ro])e-uiakiug. In most eases, how¬ 
ever, they do not prepare the fibre thoroughly, but leave it with 
a slight greenjijh colour duo to the imp{',rfeet separatioA of the 
cellular leaf tisstie. 

The sample had a greenhsh colour; it was of fair strength and 
the length of staple varied from H V 6 feet. 

The material was cleaiwfl as far as possible by hackling, and 
was then submitted to ehemieal exauiiaation. The, results 
obtained are given*in the fidlowing table, where they are com¬ 
pared with the figures furnislu'd by a itiimple of the same fibre 
from Sierra Leone: — 


Moist uin 

Ash . 

(i-llydrolysis (loss) ... 
/iJ-Hydrolysis (loss) 
Acid piirific.ation (loss) 
Oelhilose . 


Length of ultimate film' 


Srifismiiii'ia 

Samevieria 

jjuinfcnsix 

• (jmnwmtis 

fibre from 

fibre from 

Iialu'-<‘l-(iliazal. 

, Sierra Leone. 

I’er cent. 

Per cent. 

ll-r) 

1011 

;i\s 

(N 

11-5 

«•!) 

24T 

Ki'9 • 

2’() 

PH 

7 IT, 

781) 

IT-y;{ mm. 

I'5-5 mm. 


Frnjn these results it is evident that this sample of fibre from 
the Bahr-el-Uhazal was distinctly inferior to the specimen from 
Sierra Leone, but it is probable that the greater loss on hydro¬ 
lysis and the lower iiereeiitage of cellulose were largely due to 
the iiniierfect pre])a-raiioii of tin' filin'. This eonehision was con¬ 
firmed by the larg'e iirojairtion of ash. 

,There eaii he little dmiht, however, that, if carefully prepared, 
this Saiisevicria fibre, from the Bahr-el-Gliazal would be of good 
qualily and would probably find a ready market. 

ft was suggested that a larger saiii])le of this fibre should he 
forwarded from the liahr-el-Uliazal to the Imperial Institute for 
further examination and commercia] valuation, and it w'as 
recommended that efforts should he made to obtain a w'bite fibre 
of long staple. 

^ At a later *date another sam])le of the fibre, prejiared in the 
]labr-(,l-(Thazal, was forwarded for esaminaliou by the Sudan 
agent at Cairo. It consisted of 70 lb. Tif fibre, which varied in 
colour from pule buif to brownish-green. It ha<f been v^ry Ijadly 
prepared and cleaned, tbc fibres being guSimy and having much 
pulpy matter from liio leaves adhering to them. The strength 
was very irregular; some portions were gf fair strength, whilst 
others, especially the brownish portkmSj were very weak. The 
length of th% stapl^ varied from 2 to 3 feet. 

•Material of*the tjuality of this sample would have little or no 
commercial ^alue, but there is no doubt that, if more care were 
taken in the preparation, Sausevieria fibre could be obtained from 
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tlie Balir-el-Ghazal, equal in quality to-that produced elsewhere, 
aud worth £30 per ton or even more (November, 1906). It was 
recommended that the points mentioned in the earlier report 
should be carefully borne in mind, and ihat the natives should 
be encouraged to prepare the fibre much more carefully if the 
product is intended for export. 

So,M,\TJLANn J^UOTHOTORATE. 

So ino'. ncrffi Eh rcn b e nj ii. 

The so-calbul " aloe ” fibre of Somaliland was first brought 
to notice in a report (h’on'ign Office, Miscellaneous Series, 
No. 225, 1802), by in’putenaut-('(doii(d E. V. Stace, His Majesty’s 
Oonsul at Aden, in whi(di it was stated that a bale of the fibre, 
prepared by the natives, had been sent to England and sold at 
£16 lOL pej’^ toil, llotaifical siieeimens were forwarded to the 
Royal (lardens, Eew, where the plant was identified .us Sanse- 
merio. Ehrcnbcryii. (Compare Kcw liolletin, 1892, pages 129- 
132.) 

In 1905 a consignment waVi forwarded to the Imperial Institute 
by the Clommissioner, Somaliland I’rotectoratu, who stated tli'at 
the fibre grows wild in large areas of Somaliland aiid^that from 
time, to time various European firms have made arrangements 
with the native tribes to collect and prepare the product but that 
nothing tangible had resulted. It was also stated that the pre¬ 
paration of the fibre had been undertaken recently as a Govern¬ 
ment relief measure', and that the filmc had been obtained from 
Saii.scnii'rin Ehrfubcrijii by the usual rough native method of 
preparation. ‘ 

The fibre was examined in the Seientifie and 'I’echnical Depart¬ 
ment and was referred to several commercial e.xperts for valua¬ 
tion. The sale of the consignment was subsequently entrusted to 
a well-known firm of fibre brokoT’s. A description of tlie fibre 
and the results of its e.vamimition are given below. 

The enusignment consisted of about 1,000 lb. of fibre whiqh, 
on the whole, was fairly well cleaned and prepared. The material 
w.is of good strength, from 2 to 3 feet long, fairly lustrous, and 
varied in colour fi'om cream to a pale greenish-yellow with 
occasional greyi.sdi stains. 

The results of the chemical examination are given in the follow¬ 
ing table, to which are added tor convenience of comparison those 
furnished by a sample of Sisal lumip from Trinidad aud a sample 
of So.iisvrierio. irifasciato- from India;— t 


• c 

S{'m€V(cria 

FhrPitherffil 

from Somaliland. 

‘ i 

Siflftl Hemp 
from Trinidad. 

SamevierUi 
fr^aftrmta from 
India. 

Moisture . 

Asti . 

a-Hydrolysis (loss) ... 
/3-Hydroly8is (loss) ... 
Acia'purification ^[loss) 
Cellulose . 

Per cent. j 

• n-2 

• . 2-0 
l()-7 

14-1 

74-0 

1 ! 

Per cunt. 

11-6 

1-0 

11-7 

l.S-5 

1-0 

77-2 j 

Per cent. 

9-0 

0-6 

' 10-0 

' 12-6 <• 

i 2-3 

74-4 
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The length of the ultimate fibres of the Sansemeria Ehrenbergii 
fibre was found to vary between 0'7 and 3'8 mm. (or 0'()3 and 
0T5 inch) with an average of 2'7 mm. (O'll inch) which is approxi¬ 
mately the same as that of the ultimate fil)res of Sisal hemp. 

These figures show that the fibre was of good quality and very 
similar in its tltemical composition and behaviour to thfe Sansc- 
vieria trifasciaia fibre from India. The percentage of cellulose 
was rather lower than that .of tlie Sisal hemp, but the fibre would 
no doubt be very durable since iV^sufferod only a moderate loss 
when boiled with dilute ijhali (a- and /d-liydrolysi.s). The pro¬ 
portion of mineral ooustitiKUiis jfash} and Jhe lo-ss .sustained on 
acid purification vsere sufficiently lo^^• to indicate tliat the fibre 
was fairly free from impurity. • 

The commercial experts reported t)iat the fibre would be classed 
in the market witrti Sisal hemp, and that the material wa^ of good 
useful quality, but was not suificientlyVell cleaned #nd contained 
some discoloured fibre and some hard imperfectly-prepared strands 
or “ j'unners.” The filu'c was valued at about £32 to £33 per ton 
in Ihe London markql, the best Sisal hem]) being worth £38 per 
t(in on the same date.' It wiis consirlered that if the jiroduct were 
better cleaned and rather i)biter it would lje worth £34 to £33 
per ton. • 

The consignment was disinised of by public sale and realised 
.£32 per ton. The broker stated that if the quantity had been 
larger (10 t.ons or so) it would have realised ,£] or £2 per t.on 
more. 

The results of the investigation showed that this fibre from 
Somaliland was of good quality, h'ibres of this class are in con- 
sidera*ble demand and realise high prices in the London market. 
It was stated that, thei-e wa.s no doubt that if a product of the 
quality of this consignment could be exported in large quantities 
it would find a ready sale, and tlmt. the Imperial Institute would 
be interested to receive particulars of any attempts which might 
be made to exploit this material on a commercial scale and of 
the quantities which were likely to be produced. 

East Africa Protectorate. 

Mum species. 

Seven samples of banana fibres bave been forwarded to the 
Imperial Institute by tbo Dirooior of Agrie.ultiire and Forestry, 
Nairobi, at various times for chemical examination and com¬ 
mercial valuation. 


Deuvriftion of iSarflples. ^ 

No. I.—Tliis sample, labelled “No.»21/05, Namii bsmana 
fibre,” consisted of 5i lb. of fairly lustrous light-brown fibre, 
which was well cleaned and prepared and of good strength. The 
greater part of the sample had a ^ngrti of 3 feet 5 inches to 
4 feet 3 inches, but some shorter fibre, aboilt 2 to 3 feet long, was 
dso present. ^ Insthe letter from the Director of Agriculture and 
Forestry, it was stated that the product had bqpn prepared by 
natives, prAiably from Miisa Livingslondana. 
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No. 2.—sample, labelled “No. 22/05, Kericbo banana 
fibre,’’ consisted oi 1 lb. of fibre, which resembled the preceding 
sample in appearance, but was rather more lustrous, lighter in 
colour, somewhat finer, not quite so strong, and varied in length 
from 4 to 5 feet.” 

No. -h —This was probably derived from M. Jjivingstonmna, 
and consisted of lb. of fibre, which was of a brown colour, well 
prepared, lu.strnus, soft to the touch, _of good but somewhat un¬ 
even strength, and from 1 foot/J iiudies to 3 feet 8 inches long. 

A.—This sample, labelled "No. 23/0/3, ilwatate banana fibre,” 
consisted of 4 lb. c^f coarse, _light-browu, somewhat lustrous 
fibre, vfhich was fairly well cleaned and prepared, of fair but 
uneven .strength, and frqni 4 to (i feel long. 

Jf.—^^Tliis samjde was labelled " Au. 24/05 (n). Wild banana, 
(daret-r;oloured variety. Tree past maturity and partly de.sfroyed 
by fire.' 4^^eight of fibrP, I lb.” I'he fibre, was fairly well 
cleaned and prejiared, of fair lustre and .strength, was coarser 
than the fu’O following samples C! and IJ, but less coarse than A. 
The length of the maferial varied from 5 to (! feet. The product 
was of uneven colour, the gniater part bWng cream-coloure^, 
whilst a small proportion was .stained dark brown. 

‘0.—^This samjde was lab(dled " No. 21/05 (h), Wild banana, 
green variety. Tree about three-quarters grown. Weight of 
fibre, 1 lb.” Tl)e fibre was of an uneven pale cream colour with 
light-brown slain.s, was fairly well cli'aiied and prepared, strong, 
of good lustre, and G to 8 feet long. 

1).—^This was labelled “No. 21/05 (<■), Wild banana fibre, 
fdaret.-eoloured variety. .Plant about half-grown. Weight of 
dry fibre, 1 lb.” The fibre wa,s fairly well cleaned and prepared, 
cream-coloured, lustrous, of good strength and 5 to 0 feet long. 

Chctnictd ]ix<in\iiiat,inn. 

The results of the chemical oxaminalion of these samples of 
banana fibres are collected togetlier in the following table, to 
which are added for eoiiveniem'c of comparison those furnished 
by samples of the fibres of Mum Enselo and Musa tdugurends 
from Germ.an East Africa, whicdi have also been examined in 
the Scientific and Technical l)e])artment, and are described on 
page 108. 




families from British EiHi .Africa, 


Samples from Gorman 
Bast Africa. 

— 

No.l. 

iVo. 2. 

Xo. 3. 

ft 

a 

ff. 

« 

V 

a 

a 

ci 

I, 

d 

is 

3 

Sample D. 

. 

V 

51 3 
= 0. 

gT 

1 

a 

!=)“ 



i 

I'er 

Per 

Cor 

Por 

Per 

Por 

Per 

Per 

Por 


uent. 

cent. 

cent. 

cent. 

0(“n(. 

cent 

cent. 

cont. 

cont. 

cent. 

MolstnA .f 

l()-4 

1£'8 

9-5 

1(1-8 

Ml 

103 

10-7 

97 

0*4 

102 

A«h . 

2-2 

H'4 

2'i) 

1*2 

4*8 

4-H 

23 

1-5 

17 

V0 

a-Flydrolygin (Iosh).. 

20’1 

16’5 

17 T) 

m 

22-4 

ir.'H 

IB-l 

10-3 

13-0 

22'0 

^-llydrolynis (loss).. 

24*0 

26'0 

26-5 

14‘2 

2*)’4 

20-;i 

29‘3 

151 

18*2 

2-1*7 

4 0 i d pur ifleat ion 

6-8 


0-0 

3-0 

7-3 

F)'l 

47 

0-8 

3’7 

O*.*) 

(loss). 

Cellulose 

74'4 

^3-0 

fl-8 

7 (*8 

71T> 

73-4 

72-3 

78-1 

74*6 

70-7 

Length of ultimate) 
ilbrc'. j 

1-4-2-5 

mm. 

t(0*08- 

010 in.) 

W-.3 1 
mm. 
(0-00- 
0*13 in.) 

1 r»-c 

min. 
(0‘06 
0’34 in.) 

- 

- 


- 

2*0-5 
mill. 
(0*10-1 
0*^ tn.\ 

2*0-6 
mm. 
(0*10- 
0*20 in.) 

2*2-4*7 
ranV. 
(0*00- 
019 in.) 
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Samples Nos. 1 and 2.—Tlie results sliow that these banana 
fibres, although of good quality, are not equal to that of the 
M. Ensete, this being particularly noticeable in the amount of 
loss sustained on boiling with dilute alkali (a- and /d-hydrolysis). 
They appear, however, to be somewhat .superior to the M. ulugu- 
rmsis fibre, sii^;e they contain a larger proportion of oeMulose. 

Sample No. 3.—It is evident that in chemical composition 
and behaviour this fibre is inferior to that of M. Ensete, but 
compares favourably with that of^. tdngarensis. The sample 
of M. uhigurensis, howevej',* was suiierior in colour, length, and 
g'eireral appearan(;e, and was tho*efore morj^ valuable. 

Sample A.—On womparing the results given by this fibre with 
those furnished by tlie two fibres from Ctermau East Africa it i.s 
evident that in chemical c.oniposi^^ioii and behaviour this sample 
c.ompar«s favourably with M. Ensete ((Uiality 1), since it K fairly 
resistant to the action of boiling (liliite alkali, ffs shown by 
the comparatively small lo.s.s on a- and /f-hydrolysis, and con¬ 
tains a liigh pro]>oi'tiou of c(']liilo.se. The material was, however, 
much inferior iincobsir to tlie M. Equate fibre. 

Sample B.—This sample is evidently somewhat inferior in 
chemical compo,sition and behaviour to the samples A, 0, and D 
sent at the same time, but ri'seniblos the 3f. nlugiirensis fibre. 

Sample 0.—The figures show that this samjile resembles B, 
but is soinewliat richer in cellulose. 

Sample T).—This sain])le, like B and 0, resembles Ibe M. nliigu- 
rensis fibre in chemical composition .Tiul beliaviour. 

Commercial Vcduatio n. 

Sample No. 1.—^I’lie commercial exports reported that this 
fibre WM very strong, of fair length, and ol colour similar to that 
of Manila hemp, but tluit a part, of the sample consisted of short 
fibre. The product was valued at £31 to £32 per ton in the 
Lsndon market. 

Sample No. 2.—.This was ri^iorted^o be very strong, soft, very 
fine, clean, of fairly good colour and length, and worth from 
£40 to £42 per ton. 

These two valuations were based on the current prices of the 
best grades of Manila hemp, which varied at that time 'from 
£43 to £57 per ton. 

Sample No^3.—The commercial experts, to whom this sample 
was referred, reported that the fibre was short, soft, of dull 
yellowish colour and mixed strength, and worth about £20 to 
£22 per ton. • 

Sample A.—^Tliis was de.scribed as ratlrtir bar.sh, of yellowish 
colour and satisfactijry length, and consisting of fibre* of two 
lengths, the shorter being worth £20 and the longer £30 per ton 
in the London market. • 

Sample IT.—Thg commercial experts reported that this fibre 
wfls of satisfactory length, fair colour and good strength (with 
the excepti(#i of the stained portions, which wefe weak), and 
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scommencled that care should be taken that the juice of the 
lant does not stain the fibre, since thereby both the strength 
ad commercial value of the product are depreciated. The 
laterial was valued at £^4 to £35 per ton. 

Sample ('.—This fibre was regarded as of excellent quality, 
ell prepared, strong, and lustrous, and worth £48 to £50 per 
m. 

Sample D.—The commercial pxperts reported that this material 
as of good length, colour, ^nd sti;eugth, had been carefully 
repared, and was worth £45 to £4(1 per Ion. 

The i-esults of the examination of these fibr'es showed that, on 
le whole, the sanii)le.s were well prepared and of good quality, 
a the opinion of the commercial ex])erts, these products were 
miparahle with the best ‘fibres used for rope-making, w'ere 
milar to thg most expensive grades of Manila hemp, and would 
leet with a ready sale in the London market. 

It was pointed out that it is importent to remember that in 
cportiiig such materi.-ils the fibre should be, roughly sorted 
■cording to lenglh, so thatfhe. value of the longer fibre may ii^it 
> lessened by the presence of the shorter product, as is the case 
ir exanqde in Sanqde No. 1. Infoi'iiiiition as to the,botanical 
lentity of the plants from which these various samples were 
“rived was a.sked for. 


Agave rigtda var. sisahiiia. 


A sample of the fibre of Agave rigida var. sinnlaria, grown at 
te Government h’arm, Nairobi, and pi’ejiared by the ,Afro- 
mericiin (lompany, Voi, was forwarded by the Director of 
griciilture in IfiOd. The sample was well (deaned and pre- 
ired, nearly white, fairly lustrous, and of very good strength, 
he length was irregular, varying from 2 feet to 3 feet 0 inches, 
ith air average of about 3 feet. 

On chemical examination, it gave the following results;— ^ 


Moisture 

Ash . 

a-Hydrolysis (loss) 
/S-Hydrolysis (loss) 
Acid purification (los,s), 
Oellulose 


Per cent. 
9-G 
0-8 
11-3 
14-8 
21 
77-4 


This fibre compared favourably with other samples of Sisal » 
imp examined at the Imperial Institute, and would find a ready 
arket. The product was valued by commercial experts at £34 
£Tj5 per ton (with Mexican Sisal at £34 llh. per ton). 


Furerma gigantea. 

t 

A sample of the fibre of'Furcro’a giganiea, grown at Mazeras 
id prepared by the Afro-American Company, VtR, was for- 
arded by the Director of Agriculture in luOG. • The prodtfet 
id not been Veil prepared, and still retained gulnmy matter 
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and adherent tissue. The colour was uneven, hut mostly dark 
brown and without lustre. The strength was very poor, and the 
length was irregular, with an average of about 4 feet 3 inches. 
The fibre was regarded as worth about £22 to £23 per ton in 
the London market, but would have been more valuable if it had 
been better prSpared. On the date of this valuation, Mauritius 
hemp was quoted at £20 to £32 per ton. 

Sansevieriat species. 

Five samples of Samten'cfia fi])res were forwarded to the Im¬ 
perial Institute foi^ examination by the Director of Agriculture, 
Nairobi, British East Africa, in 1905. . 

Sample No. 1. This consisted of .slightly lustrous, brownish- 
coloured fibre which had been badly clj'aned. It w'as harali to the 
touch, fairly strong, and \'i»'ied in length 'from 2 feft 3 inches to 
3 feet 3 inches'. 

The corresponding bofanical specimen was identified at the 
Iloyal Gardens, "Kew.tas SnitKCi'icria Ehrenbergii, Schweinf. 

Ilii chemical examination the fibre gave the following results; — 



Per cent. 

Moisture. 

. 9'6 

Ash . 

. 1-7 

«-Hydrolysis (]os.s) ... 

. 13'4 

/3-Hydr()l,vsis (loss) ... 

. 17-3 

Av.id jiurification (loss) 

. 5-7 

Gellulose . 

. 64-4 

Length of ultimate fibre 

... P3-2-8 mm. (()'05-0'll inch). 


On comparing these results with those yielded by other 
spooimens of Sannevierin fibres examined (see table on page 07), 
itjs evident that the i)resent samjile of tib«' contains a low propor¬ 
tion of cellulose, and was very susceptible to atta.ek by boiling 
dilute alkali (a- and (j-hydrolysis). There can be no doubt that 
this inferiority was due to the defective preparation of the 
sample. 

The commercial experts to whom the sample, was submitted re¬ 
ported that the fibre was harsh, dry, of yellowish colour, fair 
strength, had been roughly cleaned, and was worth about £28 per 
ton in the Lonflon market. . 

Sample No. 2. This consisted of San.tevieria gnineensis fibre, 
which was of a cream c(dour with brownish staing, had been very 
imperfectly cleaned, was harsh, slightly lu.strous, ^of poor 
strength, and from 3 feet to 3 feet 9 inches fong. It was of much 
coarser character that the sample of S. gvinrensix from Sierra 
Leone referred to in the table on page 67, 

The result^ of the chemical examin’Ktion are given below, and 
show, as in the cas%of sample No. 1, that the fibre was of compara¬ 
tively poor qmvlity, due chiefly, if not entirely, to i^s having been 
incompletel;^cleaned. 


iSTun 
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Per cent. 

Moisture . 8'9 

Ash . 1-2 

a-Hydrolysis (loss). ll’h 

/^-Hydrolysis (loss). 15'3 

Acid purification (loss) . 3'8 

Oelluloso ... ... ... ... ... ... 62'0 

The commercial experts reported that this fibre was softer than 
the preceding sample, was of fair le'JUfth, mixed yellowish colour, 
partl|y tender, only half cleaiiod, i\nd contained some hard ends, 
and was of nominal value .£27 to £28 j)er toin 

tSample Iv’o. 3. Thif-, de,scribed as the fibre of A. Ehreubcrpii, 
cnn,si,sted of pale brown fibre, which had been very badly cleaned, 
the er.J.s of the leaves ha,ving been left untouched. The material 
was harsh, fairly lu.strous, somewhat weak and brittle, and varied 
in length from 4 feet 3 inche.s to 5 feet 9 iindies. 

On chemical examination, this fibre gave the following resulis. 
The rem.avks made witli reference to tlio re.'flilts obtained with 
samples Nos. 1 and 2 are 0 (|naliy applicable to this sample. ' 

, Per cent. 

Moi,sture . 9’4 

Ash . TO 

a-Hydrolysis (loss). lOD 

/3-Hydrolysis (loss). 2T8 

Acid purification (loss) . T6 

Cellulose . 69'2 

The commercial experts reported that the fibre W'as “ rough and 
pithy,” of good length, only half cleaned, and worth about 
£26 to £27 per ton. 

Sample No. 4. This sample was of a cream colour and had been 
fairly well cleaned, but contained a small amount of adherent 
green tis.sue. The material ■was fairly lustrous, less harsh Jhan 
the three previous samples, of fair strength, and about 2 feet long. 

The corro.spouding botanical specimen could not be identified in 
the absence of llowmrs. 

The results of the chemical ex.amination are given below; — 


Per cent. 

MoLsture . 9-8 

Ash ..« ... TO 

a-Hydrolysis (loss). 10'8 ‘ 

/3-Hydrolysis (lose,). 14'.l 

Cellulose •' . 76-1 

* * . c 

On comparing these figures with those obtained with other 
iSansevieria fibres (see table on page 67), (t it seen that this fibre 
was of good qualitf" and, in its chemical composition and 
behaviour, closely resemlhed the sample of Sansevirria zeylanica 
received from Assam. * 

The comn^rcial experts reported that the fibre was short, soft, 
of ifiixed strength, and worth £24 to £26 per ton. * 
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Sample No. 6. This consisted of pale brown fibre of a stiff, 
brush-like character. The material was of good strength, but 
somewhat brittle, and was about 1 foot 6 inches long. 


The corresponding botanical specimen was identified at the 
Royal Gardens, ^ew, as S. guineensis, Willd. • 


On chemical examination the fibre gave the following 
results;— 


• 

Per cent. 

Moisture .• . 

9-1 

Ash . ... • ... • ... 

0i7 

0 -Hydrolysis (lass). 

8-3 

/3-Hydrolysis (loss).• ... 

... 12-6 

Acid purification (loss) ... i.. 

1-2 

(lelhilose ., 

... 61-G 


On comj)aring these figures w 
S. ginneemin fibre from ^ierrsi 


ith those yielded by a sample of 
Leone (jsee table below), it is 


evident that the^e.^^'aS a great iHfl'oreuce in the proportion of cellu- 
losj contained in these materials. A corres])ondiug difference 
appeared in the general charaefer of the fibres, that from Sierra 
Leone being nnich finer and softer and possessing none of the stiff, 
brush-like nature which marked the present sample. This varia¬ 
tion may have been duo to a difference in the age of the plants, or 
of the leaves from which the fibres were extracted, nr to some 
local circumstances aftVeting the growth of the plant and the 
character of the fibre produced. This sample of S. guineensu 
fibre appeared to have been better cleaned than sample No. 2, but 
was m\fth coarser. 


The commercial experts reported (hat the sample consisted of 
short, stiff' fibre, fairly well cleaned, of good strength, and worth 
from £20 to £22 per ton. 

In the following table, the results obtained in the chemical 
investigation of these fibres arc collected and compared with the 
corresponding figures funiishod by some other specimens of 
San.ievieria fibres previously examined in the Scientific and 
Technical Department. 


• 

L- 

Sansevieria fibre 

No. 1. 

5 

•S 

v 

05 

V 

a> 

P 

a 

e 

1 ^ 

i.® 

OQ 

0 

M 

XI 

« 

'S’l' 

c,® 

$/' 

0 

Li 

XI 

ti 

2 

C 

. 

§.° 

CO 

»s . 

0 w 

w i fl 

“So 

k. 

CQ 

is S ^ 

CO 


Per 

Per 

Por 

Per 

* Per 

Per 

Per 

Per 

Molsturo . 

oent. 

cent. 

cent. 

cent. 

cent 

t'CAt. 

10^0 



0*6 

8*9 

0-4 

9*8 

9'1 

9*4 

9*0 

A-sh 

1*7 

1-2 

ro 

1*0 

47 

0*4 

Of 

#’6 

a-Hydrolysis (loss).. 

13*4 

IIT) 

lO-O 

10-8 

8'3 

8*9 

11-8 

10*0 

S-HydrolysisOoss).. 


16'.^ 

2r8 

14-1 

12*6 

13*0 

14*0 

12*0 

A.cld purifleatioTX {loss) .. 
UelluIoBii 

H’B 

1*6 


1*2 

1*8 

1*4 

2*3 

64-4 

82*0 

69*2 

70'1 

-•— 

|i'e 

78*0 

7D*6 

74'* 


TJie results o^ tht investigation of these Sansevieria fibres led 
to the conclusion that these products were of good commercial 
value and would probably repay cultivation. It was recom- 
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mended that in preparing tliese materials for export, more care 
should l)e exercised in tlieir extraction and cleaning. The com¬ 
mercial experts stated tliat none of the samples were in good 
marketalde condition, and consequently the values given must be 
regar(h>d as nominal, but added that if the jiroducts were properly 
cleaned they would probably realise several pouilds per ton above 
the prices quoted. 

Many other samples of Stitiscvic.ria fibres have been received 
from British Ea.st Africa, oEwhich Ihe most important are three 
collected in the neialilanirliood of Vo'i and forwarded to the Im¬ 
perial'Institute wit!) coi'i‘esi)nn(liug !)otanical specimens by Mr. A. 
Grenfell, formerly of the Forestry Deiravtmelit of the Transvaal. 

' f, ' ^ 

The condition of these fibres showed that they had been in¬ 
completely cleaned in the ju-ocess of extr’acting them from the 
leaves. Th'? chemical m-firmiiration was thowefore carried out on 
.spi'ciniens wliicli Itad been further- cleamal as far as possible in the 
iScieiitific ami Technical Deirirr-immii by hackling. Fnfortu- 
nately, however, the I'csnlts of tin* chemical exiimination of fibres 
which h.ave been iiuiierfectly jrrt'pai-ed ai-? not of great valuj as 
ev-idence of the qualities of tire trm' fibre srrbstance sinee these ar'e 
ntore or- less obscured hy t he impurities iir'csenl. , 

Sartrirle \o. {! (Sini.irr/<‘rii/ I'nll'cnsii, (fiirkel''). This fibre was 
derived from a jrlrrrrt which was j-r'gar-ded at Kew as irr-nhalrly 
S/nitiei'icrl(i (Jfrr-ke. 11 wrrs of uticvr'ii colour Mtr'ying 

from yrrlluw to huff v. ith occirsioiral gi-eeiiisli jmrtions. The fibre 
was not very well ])reprrred, rrird eontaiiied a srmtll ((uaritity of 
the ]mli)y matter' of the leaves adhering to it. Tlnr diaiiufier was 
irregular, varying fr'orrr OMHlSb inch to O’dl inch. Tlie'greater 
part of the fibi'o had a length of 2 to !! feet, but some shorter fibre, 
about 14 to IS ineJies long', a as also lU'esetit, 

f)ri chemieal examination, tlio following results were obtained, 
which are discussed later : — 



Per cent 

Moisture 

. 8-4 * 

Ash . 

. 1-0 

o-Hydrolysis (loss). 

. 9-8 

/I-Hydrolysis (loss). 

. 15-2 

Acid purification (loss) 

. 2-7 

Cellulose. . 

. fiS'd 

Length of ultimate fibre ... 

0-7.b-8T mm. (0-03-0-12 


inch). * 

Diameter of ultimate fibre.. 

0-02-0-03 mm. (0-0008- 


0-l)0]2 inch). 


The oommercial csjrer-ts reimrled tiiat tire fibre was worth about 
£28 per ton, and would probably be readily saleable. 

Sample No. 7 (Snnsrvieria ijuineensia ?). This fibre w.is 
derived from the flaf Sa%xi'VH‘na Ic.aves, which are usually re¬ 
garded as those of San.irnicria ijyiwrnds. It -was stated at Kerv, 
however, that it is impossible to say whether lliis|identificatian is 
correct ^lnti^ better specimens including fiowevs have been 
examined. ' 











IMPEEIAL INSTITUtE—I. EIBEE8. 


The fibre was badly cleaned and prepared, and contained some 
of the leaf pulp. A good deal of fine tangled fibre was present. 
The better cleaned portions were nearly whit<i and of good 
strength. The diameter was more regular than that of samples 
fi and 8 and varied from O'UOdb to 0’t)12 inch. The greater part 
of the fibre was from 2 feet (i inches to 8 feet 5 inches longr, but 
some of it was only about 1 foot 6 inches in length. 


When submitted to chemical examination the fibre yielded the 
following results: — * 



• 

Per cent. 

Moisture 

• • • 

8-1 

Ash ... 

• 

1-4 

a-Hydrolysis 

(loss) ... ... ... "... 

... 14-0 

jj -Hydrolysis 

(lossj. 

... Ifi-ti 

Acid purification (lo.ss) ... ...» 

.... 4*2 

Cellulose 


... 72-4 


Lcjigth of ■ultimate? fiWrs 
•Diameter of ultimate fibre. 


To-r/l mm. (()-06-()'20 
inch). 

t)'()2-0-03rj mm. 0-t)0U6- 
0'0014 inch). 


The eommei'cial e.xperts reported that tlie fibre was of poor 
quality and varying length, and was vvorth about i!22 per ton 
c.i.f. London. 


Sample No. 8 {Sansfvicrin Ehrenbcryii'i). This fibre was 
derived from a spe(!ies of SnimciHcria which boar,s leaves 8 or H 
feet long*, and was provisionally I'egarded by Mr. {freufell as 
S(insci]i?ri(i Ehmibcrgii. It was considered at Kow, however, 
that the plant nas pi'obably a new species of Sa7i.sci'i(’ri». 

This fibre pos.sessed a peculiarity which has been observed 
at tile Imperial Institute in several otlier specimens of Sanse- 
vieria Ehreitheryii (!') from liritish East Africa, and which seems 
to be a definite charae.teristie of the fibre of thi.s particular 
specsos. This peculiarity is a very marked variation in the 
diameter of the strands or filaments of fibre. The fibre from 
the inte; ior of the leaf is fine, whilst that from the more external 
portions is very coarse. The diameter of the finer fibre varies 
roughly from O’UOl inch to 0’0055 inch whilst that of the coarser 
attains to as much as 0'U18 inch. 

As the (juestion has been raised as to the possibility of sepa¬ 
rating the coarser fibre into finer strands by means of a degum- 
ming process, it may be said at once that this is practically 
impossible from the nature of the material. It is, of course, 
the eace that both the coarse and fine strands alike are composed 
of a mass of ultimate fibres into wdiich they can fee resolved by 
chemical processes. These ultimate filffeB are, however, 
extremely short (about 0'05 inch to 0’2 inch), and are united to 
one another by a lignifftsd thickening of their walls. The effect 
of chemical treatment is to cause the soAition of tlie middle 
lamellae, between the thickened ultimate fibrhs, and so to cause 
evenjiually the ^disittegration of the whole strand into these 
extremely short portions. It is, therefore, highly injprobable, if 
not altogethei* impossible, that any process, either chemical or 












70 


COLONIAL BBPOBTB—H1BCBLLANBOU8. 


mechaiiical, could be devised which would be capable of resolving 
the coarser strands into liner strands without at the same time 
sacrificing the length of the material. 

The sample of fibre varied in colour from pale brown to 
white, and in some parts had a greenish tinge. It was badly pre¬ 
pared, the finer fibre being much tangled, and ,the whole still 
retaining a considerable quantity of the pulp or softer tissue of 
the Joaf. The coarser fibre was harsh, whilst the finer fibre was 
soft and weak. Tfie length of the fibre was about 3 to 4 feet, 
but some small specimens obtained from single leaves were from 
U foot to U feet b incjies long. ^ , 

In the process of hackling the product in order to clean it and 
render it fit for cliemica] examination, the finer fibre owing to its 
tangled state was entirely removed, so that the chemical results 
in the folloaving fable represent the behaviour and composition 
of the c5arse^fibre only :—<■ 

■Per cent. 


Moisture ., 

. 8-8 

Ash. 

. I'T 

a-Hydrolysis (loss) •. 

' ... 8-8 

/d-Hydrolysis (loss) . 

. 15-6 

Acid purification (loss) . 

. 2-2 

Cellulose . 

. 05-7 


Length of ultimate fibre 

(from the finer material) Tfi-bT mm. (0’0(J-0’2 

inch). 

Length of ultimate fibre 

(from the coarser material) 1 ’S-S T mm. (0'05-0T6 

inch). 

Diameter of ultimate fibre 

in each case . U'U25-0'04mm.(O'OOl- 

O'OOIG inch). 

Representative specimens of the darker and the lighter 
coloured fibre were submitted fo the commercial experts. The 
product was reported to be a well-grown fibre of good length, bht 
badly cleaned. The darker portion was valued at £22 per ton, 
and the lighter at £24 per ton, and if was stated that if the fibre 
wore thoroughly cleaned, it would realise £4 or £5 per ton in 
advance of these prices. 

For convenience of comparison, the results of the cliemical 
examination of these three fibres are collected in the following 
table, together with those furnished by certain 'other similar 
samples of Sansevkria fibres previously examined in the 
Scientific and Technical -Department: — 


t _( 

No, 6. 

S. Vol-f 
keruii (?). 

No. 7. 

. in^ 
fcnnin {'()• 

No. 8. 

.S’. Ehren- 
bcrgil (?). 

- 1 

.S'. EhrcD- 
bergii from 
Somali¬ 
land. 

t 

S. mill- 
ecrtulK from 
Sierra 
Leone. 

S. Ehrcn- 
btrgii from 
British 
Kart 
Africa. 

Moisture. 

Ash .. 

a-H/drolysis (loss) .. 
^-Hydrolysis (loBfl) .. 
Acid purtfleatioQ (los^ 
CelluloBO.. .. .. 

( 

Per cent. 
8*4* 

1-6 

9-8 

15'2 

m 

Pea^ent. 

8*1 

1-4 

14-0 

166 

4-2 

73*4 

Per cent. 
8-8 

1*7 

6'8 

lfi'8 

2-3 

Per cant. 
1P2 

a-o 

lO-J • 
14*1 

8-6 

74-0 

Per cent. 
10*6 
(74 

8*9 

*lS-0 

7 S 0 

Per cen t. 
05 

1*7 

13-4^ 

17.8 

B-J 

844 
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A consideration of these figures leads to the following 
conclusions: — 

Sample No. d, which in general character resembled the fibre 
of Sansevieria Ehrmbergii from Somaliland, was evidently some¬ 
what inferior to the latter, since it contained less cellulose, and 
was rather more Susceptible to the action of dilute alkali as*shown 
by the result of the hydrolysis. It may be mentioned that a 
small consignment of this •Somaliland fibre which was forwarded 
to the Imperial Institute, was sold ig the London market at £32 
per ton in November, 1905 '(see page 00). 

Sample No. 7 was similar tt) the* fibre of San.sevieria guineensis 
from Sierra Leone, But, as shown by the results of the chemical 
examination, was of decidedly inferior c^ality, which was no 
doubt, largely, if not altogether, due to its defective preparation. 

Sample No. 8 was of the same characfter as sample of ^anse- 
vieria Ehreiiiergii (f) from Lritish East Africa, which had been 
examined previously, but appeared to be slightly superior to the 
latter. 

• 9 

Tfcero is at present great uncertainty with regard to the 
botanical identity of the various species of Sansevieria, owing to 
the lack of" authentic material (including fiowers) on which to 
base determinations. For the present, therefore, it will be the 
best plan to distinguish provisionally the three plants yielding 
the fibres described, as Sansevieria Volkensii, 8. guineensis, and 
S. Ehrenhergii. 

I’lierij is no doubt that all these fibres are of a character 
which senders them of great utility for rope manufacture and 
capable of securing a ready market. 

It was pointed out that the following points must be observed 
if the fibres are to realise good prices: (1) It is essential that 
the product should be clnauod as thoroughly as possible. After 
leaving the machine it is desirable that the material should 
imngcdiately be washed in order to remove the juice of the leaf, 
w'hich, if allowed to dry on the fibre, is liable to stain and 
weaken it. (2) After being dried, the product should be brushed 
by me-ins of one of the machines specially designed for this 
purpose, so that the fragments of dry pulp adliering to the fibre 
may be removed. (3) It is advisable that the fibre should be 
roughly graded, acxjording to length, before export, since the 
presence of short fibre in a consignment which is mostly of good 
length (4 feet or more) considerably lessens its value. 

Three samples of Sansevieria fibre, grown and prepared by the 
Afro-Amcrican 'Company, Voi, were forwarded from East Africa 
by the Director of Agriculture in 1906. • 

No. 1, labelled Sansevieria Ehrenhergii, consisted of pale buff- 
coloured fibre which hfcd been well prepared and resembled the 
East African S. Ehrenhergii fibres, previously examined, in con¬ 
sisting of a mixture of coarse and fine ftrands. The product was 
of 5 pod strength, apd from 3 feet to 6 feet 6 inches long, with 
an average leif^h of about 4 feet 6 inches. On chemical 
examination, it yielded the following results: — • 
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Per cent. 

Moisture. ll'l 

Ash . 0-G 

a-Hydrolysis (loss) . 9'4 

)3-Hydrolysis (loss) . 12'1 

'■ Acid purification (loss).' 1‘3 

Cellulose . 71‘3 


The fibre was regarded by commercial experts as worth £28 
to £30 per ton in the London Inarket. 

No. 2, labelled " i^ansevicria fulcu^a,” resembled sample No. 1 
in being' comj)o.sed of a mixture of fine and coarse fibre, but was 
not so well cleaned and )vas rather finer. The colour varied from 
bull' to light brown, with slight lustre. Tlte fibre was of some¬ 
what poor strength, and from 3 feet- 4 inches to [) feet 4 inches 
lojig, w^tli a^i averag'e leji'gth of 4 feet. On chemical examina¬ 
tion, it gave the following results: — 



> Per cent. 

Moisture 

, ... 10-3 

Ash. ' 

. 0-7 i 

a-Hydrolysia (loss) 

. 11-4 

/3-Hydrolysis (loss) 

. . 12'4 

Acid purification. 

. 1'4 

Cellulose . 

. G3-5 

Length of ultimate fibres... 

0’5 mm. to 2'4 mm. (or 

0‘02 to OT inch). 
Aver.ige, 1'7 mm. (or 
0‘07 inch). ’ 




The product was valued at £28 to £30 per ton. 

No. 3, labelled " iSansevierui sp.," hud been well cleaned, was 
of bulf colour and was finer and of more even diameter than 
Nos. 1 and 2. The material was lacking in lustre, was of some¬ 
what poor strength and very irregular length, varying froni 
1 foot 8 iiH'.hes to 3 feet 7 ijiclies. On chemical examiuation, the 
following results were obtained: — 

Per cent. 


Moisture . 10'4 

Ash . 0'8 

a-Hydrolysis (loss) . 8'G 

jS-Hydrolysis (loss) 12'7 

Acid purification . i 2'G 

Cellulose . 66‘5 


The product was regar'ded as worth £25 to £26 per ton in the 
London market. 

The Sansevieria fibres, Nos. 1, 2, and 3, bad been insufiBciently 
cleaned, and a considerable quantity of * pulpy matter still 
remained adberiiig to •them. The three samples were very 
similai in quality. No. 2 (fbiitaiiied a rather low percentage of 
cellulose, and was in this respect inferior Nos. 1 and 3. 
No. 3 was the shortest in length of staple, and was,*consequentfy, 
less valuable Aan the other two. All three sampldh were very 
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uneven in length, and their value was thus diminished. No. 3 
somewhat resembled the fibre of Sansevieria guineensis, but was 
deeidedly inferior to samples from Sierra Leoime examined at the 
Imperial Institute (see page 87). 

Such fibres would find a ready sale for the manufacture of 
rope, hut woulfl realise better prices if carefully sorted according 
to length and colour. 

In 1907, a sample of “ Tuor V fibre was received from the 
Acting Director of AgTiculture inVhe East Africa Protectorate. 
It consisted of clean, welf-prepared fibre, pale yellow in colour, 
and of a fair lustre. No information was supplied regarding the 
botanical origin of the fibre, but a botanical specimen received 
subsei(UoiitIy was idcnilfied at New as Sansevieria guineensis. 
The strength of the fibre was very glaid, and iis length of staple 
3 feet. On analysis, the following roBults were ob^ain^: — 

Per cent. 

Moisture .,• . 8'8 

Ash ... ,.. ,. ^ . 1'2 

• a-Hydrolysis (loss) . 12'4 

-Hydrolysis (loss) . 16'1 

Acid •purification (loss). 4'5 

Cellulose . 69‘9 

Length of ultimate fibre.1-5 mm. 

Average .3 mm. 

TJiijsc results .show that the “ Tuor ” fibre was somewhat in- 
ferior»iu composition to a sample of S. Ehrenhergii fibre, from 
Somaliland, examined at the Imperial Tustituto (see page UO), 
but was superior in strength, and, on the, whole, was of very 
good (quality and readily saleable. Comiuercial experts valued 
the sample at i!32 to .£33 per ton, whicli was then about the 
current price of Mexican sisal hemp. 

.A sample of the fibre of Sansniicria Sliielci/i from the Ea.st 
Africa Protectorate consisted of fine, light buft'-colourod fibre up 
to 8 feet in length and of even diameter, but very pulpy and badly 
cleaned. The fibre liad no lustre. On chemical examination it 
gave the following results : — 

Per cent. 

Moisture ... ... ... ... ... ... 8'7 

Ash ... 0-7 

o-Hydroiysis (loss). 6‘9 

(3 Hydrolysis (loss) . 9'4 

Acid purification (loss) ..* . 0’5 

Cellulose .* ... 67'2 

Length of ultimate fibres ... P5 mm. to 3‘0 mm.; mean 
* 2'3 mm. (or O’OG inch to 

j)'12* inch; mean 0‘09 
• inch). ’ 

*The percentage*of cellulose was low, but as the loss on hydro¬ 
lysis was small the fibre might be expected to be dul-able. 
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This was the first sample of the fibre of Sansevieria Stuckyi 
received at the Imperial Institute, so that no results were avail¬ 
able for comparison. In most respects, however, the fibre com¬ 
pared favourably with other Sansevieria fibres. The strength of 
the sample was somewhat poor, though this may have been due 
more to fmperfeot cleaning and preparation than* to inherent 
weakness of the fibre. 

With regard to the mechanical strength of the fibre, the follow¬ 
ing results were obtained from teats made in comparison with 
Manila hemp :— < 

• ' ^ Smucvicria Manila 

Sivekyi. Hemp. 

Strength .(grams) 483’2 nOT4 

Elongation. (per cent.) 4'23 2‘t)(i 

• , 

A large nunl'ber of tests were carried out and the above results 
were obt.nined from three series of fibres of corresponding weight 
and sectional area. ■ 

■ * * 

Uganda Pkotectorath. * 


Asclepias Komihmata. 

A sample of fibre, derived from a species of Aschpias occurring 
in Uganda and known locally as “ Kafumba ” fibre, was for¬ 
warded to the Imperial Institute for examination by H.M. Com¬ 
missioner. The plant yielding the fibre was stated to occur in 
Bugangadzi. This plant has been identified at Kew as Asck^ias 
semilunata, N. E. Br. , 

The sample of fibre sent for examination weighed only 4 oz., 
and consisted of five small bundles. The fibre was lustrous and 
almost white, but was marked by a few patches of a black sub¬ 
stance, which had not been removed in the cleaning process. It 
possessed considerable strength, and the length of staple ranged 
from 2 to 3 feet. , 

, The chemical examin.ation furnished tins following results, the 
percentages, other than th.at of moisture, being expressed on the 


dry material: — 

Per cent. 

Moisture . 7'7 

Ash . 3-2 

a-Hydrolysis (loss). 12'9 

fl-Hydrolysis (loss) .' 19'2 

Mercerisation (loss) . 6'0 

Acid purification (loss)' . 6’2 

Niiration (gain) . 46‘9 

Cellulose ... . 80’4 


Length of ultimate fibre 20-27 mm. ((*r8-P08 inches) 

The percentage of ceUulosc*is high, and the fibre is evidently 
of good quality, though the losses on hydrolysis ^nd acid purifi¬ 
cation are considerable. The marked action of weak ilkalis upon* 
the fibre, as shown by the loss occurring on hydrolysis^ suggests 
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that it may not prove very durable in use, whilst the high loss 
on acid purification indicates that more careful and thorough 
cleaning is desirable. 

The nitrated fibre was nearly white, and no purple colour was 
produced when the fibre was treated with sodium sulphite after 
chlorination, ifcth of which facts indicate that the fibre is not 
lignified, but consists probably of pecto-celluloses. In this 
respect, and also in the high peroeijtage of cellulose, this Asnlepias 
fibre from Uganda resembles the fibres of Marsdenia and Crypto- 
stpgia, and it is noteworthy that these three genera belong to the 
same natural order, i.e. Asd&pm.dhceai. (iCoiSpare pages 5!i-55,) 

The following statement summarises the results obtained in 
the examination at the Imperial Institute of the fibres from 
Marsdcnia tenncixdm.a and Cri/ptiMctjia (jl■(n^di^jlora for com¬ 
parison with those furnished by the p*'esent sample of Asclepias 
fibre: — 


1 

Fibre of 

Fibre of 

Fibre of 

t 

Atsclepias 

Marsdenia 

Crvpiosteoia 


sniiilimota 

tenaomima 

amndijiura 

• 

from Uganda. 

from India. 

from India. 


Per cent. 

Per cent. 

Per cent. 

Moisture . 

7'7 

7-7 

7-9 

Asb . 

3-2 

i'5 

0-95 

a-Hydrolysis (loss). 

12-9 

7-8 

5'2 

(J-Hydfolysis (loss). 

19-2 

8-9 

9-8 

Merceripation (loss). 

G'O 

4-9 

4-3 

Acid purification (loss) 

6-2 

3-5 

1-2 

Gain on nitration . 

46-9 

63-9 

49-0 

Collulorte . 

80-4 

91-5 

92-0 

Length of ultimate fibre | 

20-27 mm. 
(0-8-1 •] in.) 

10-30 mm. 
(0-4-1-2 in.) 

10-50 mm. 

(0 ■4-2-4 in.) 

I.ength of staple 

2-3 feet. 

12-13 in. 

16-20 in. 




A coinjiarison of those figures show that this sample, of Asclepias 
fibre from Uganda was distinctly inferior to the others, the per¬ 
centage of cellulose being lower, whilst the ash and the losses 
on hydrolysis and acid purification were considerably greater. 
It is possible, however, that the fibre could be improved in these 
respects by careful preparation. In the case of Asclepias sewd- 
lunata, the length of the ultimate fibres is not so great as in the 
other two fibres, but it appears to be more uniform, and the staple 
is much longer. 

Experiments are being made with filires of tljis type to deter¬ 
mine their suitability for use in the manufacture of e^plogives, 
and, if it is found possible to utilise them in this way, a large 
demand, at prices frim £20 to £26 per ton, may be anticipated. 
For this purpose the length of staple wo«ld be immaterial. If, 
however, the fibre of Asclepias semihinata-cttn be obtained more 
ujiforni in lengt^j and equal to the longest fibres in the present 
sample, i.e. 3*feet, it is thought by technical experts that it would 
be suitable €or rough textile purposes, and in this case its value 
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would be from £10 to £15 per ton greater than the above 
quotation. 

Tlie fibre of Asclepias semilunata tlierefore appears worthy of 
further attention in Uganda, ospeeially if the plant is abundant 
or can be pasily cultivated. Jn this case efforts sho\\ld be directed 
to the production of a uniformly long fibre, a,s the value of the 
product in this form will be much greater than if a considerable 
proportion of .short fibres is present." The short fibres would 
probably only be commercially ffs(!ful in the event of the technical 
experiments, to which reference hiu!i been made, proving 
successful. ^ ' ' 

A larger sample was reepived at a later date from the llotiuiical 
and Scientific Deiiartment, Entebbe, and was examined with the 
following^results : — 

The fibre vajied in colour'from white to pale brown, and was of 
good lustre and excellent strength. On the wdiole it was wtII 
cleaned and prepared, but some portions'are rather gummy and 
dirty. The greater part of the sample was ii-4, fecblong, but some 
was 5 feet, whilst a small quantity was less than •! feet in length. • 

On chemical examination it gave comstanis which are recorded 
below in comparison with those of the earlier sample: —' 


Moisture . 

Ash . 

n-Hydrolysis (los.s) 

/I-Ilydroly.sis (loss) .. 
Aeid purification (loss) 

Oollulose . 

Nitration (gain) 


Present 

Previous 

sample. 

sample. 

Per cent. 

Per cent. 

9'9 

7'7 

2-1 

3-2. 

10-0 

12-9' 

lO'O 

19'2 

.5-3 

(1'2 

88-1 

80’4 

49-7 

4fi'9 


These results show that the fibre was of excellent quality and 
su])erior to the sample pi’cviously examined. The percentage of* 
cellulose was very high. The somewhat large loss on acid puri¬ 
fication indicates the presence of gummy matter, which could 
no doubt be removed in the course of preparation. The value of 
the material would also be increased if it could be prepared free 
from the short fibre which was mixed with it. It could be u.sed 
in the manufacture of roi>e and twine. The fibre was regarded 
by commereial experts as w'orth from £28 to £38 ger ton and 
readily saleable in large quantities, say, 50 to 100 tons at a time. 


• Furcror-a gigantca. 

Two samples of Mauritius hemp were forwaiahul to the Imperial 
Institute by the Botanical and Scientific Dejartment, Entebbe, 
Uganda. One of these h^ been prepared by hand, and the other 
by machinery. . • 

The sample which had been prepared by hand c^)nsisted of bufE-, 
coloured, fibre of ^air lustre, but had not been very wfell cleaned, 
a certain amount of gummy and pulpy matter still adhehng to it. 
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The fibre was about 3 feet long and rather weak, but on the whole 
of fair quality. The deficiency in strength was probably due to 
insufficient washing during preparation, the fibre having been 
weakened by the j)lant juices which had been allowed to dry in 
contact with it. The product was valued at .£25 to £25 lOs. per 
ton, when Mauritius hemp was quoted in the London fiiarket at 
£25 to £30 per ton. 

The sample w'bicb bad Ifcen prepared by inacbiiiery was inferior 
to the preceding sample in colou^ and lustre. The strength was 
uneven and tin; length irt-ogular, a good deal of short fibre being 
present. Tin? material w,*ls refiiirded as probably woitli about 
£15 to £20 per ttfri. 

IS' VAS.iL.4NT) PtioTuctohate. 

* • 

Furercca (j'xjantea. * 

Furcra'd tlu' plant from wliicb Mauritiu.s hemp is 

derived, is stall'd tj) Inive been introduced into British Central 
Africa and found to grow well tbeko. 

A sample of the fibre ivas supplied by the Scientific Dopart- 
meni, al'Zomba. It was clean, fairly white in colour, and liad a 
siaple about fl) iiielies in length. 

The r('sults of its chemieul examination in the Scientifie and 
Teelinical J)ei)artnienl of the Imperial Tiistiiute are given in 
the following table, and are there eonipare<l witli those obtained 
with specimens of the fibre of Fvrcnni (liijmtfa received from 
HnuUiern India, (frenada, and Victoria: — 



B. C. A. 

S. Indian 

Grenada 

Victoria 


Hiimple. 

sample. 

Ftiimple. 

sample. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

iloisture . 

8-7 

9-8 

10-2 

1P6 

Ash 

PI 

— 

2-4 

2-3 

rt-IlyiirolysiH (loss) .. 

JO-0 

12-4 

14-9 

13-0 

(Iohh) ... ... 

U-,5 

14-5 

22-0 

23-5 

Acid purificjitioii (loss). 

1-7 

P7 

3-8 

5-6 

MerceriHalion (Iohm) 

8-7 

11-4 

lG-0 

16-2 

Nitration (gain).. 

38-1 

40-7 

34-0 

34-0 

Cellulose. 

75-8 

77 7 

77-8 

72-2 

Length of iiliilmte fibre in mm. 

2-5 

2-5 

1-5 

1-3 


Taveraiie 





3-5.) 





It is evident from these results that this sample of fibrewas of 
excellent quality. In its eheuiioal behaviour and composition 
it closely rosembleM the specimen from Southern India, wliilst 
it was distinctly superior to those froSi Grenada and Victoria. 
It was le*s susceptiUe to the action of 'alkali than any of the 
other samples |>.s shown by the smaller losses STistained on 
mercerisatioV apd hydrolysis, and it was thergfore in a more 
useful and durable condition. 
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Representative specimens of this fibre were submitted to 
brokers for commercial valuation. They reported that the fibre 
was clean, of fair strength and colour, but rather short, and was 
worth from £26 to £30 per ton. 


Scmsevieria cylimlriea. 

This plant is said to occur in all parts of the Shire Highlands, 
but most abundantly at Mlan?.e, where it grows vigorously. 

A samjjle of the fibre was supplied by Mr. H. Brown, of 
Mlanje, It was of* a pale yellowbdi colour and fairly clean. 
Its staple had an average length of 5 feet 3 in.;lies. 

In the following table the results of its chemical examination 
are compared with those of the fibres of other species of Sanse- 
vieria, Wliichjmvo also beew examined in the Department: •- 


— 

rtilhfdrioa 

roin 

B. C. A. 

from 

Ass.im. 

Saitxer/frift 

'^tjinuka 

from 

Grenada. 

from Siei”a 
Leone. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Moisture. 

n-i 

»'4 

9-5 

10-0 

Ash . 

1-C 

0 7 

1-4 

0 4 

a-Hydrolysis (loss) . 

18-8 

11'8 

119 

8-9 

)3-HydroIysis (loss) . 

27'7 

14'9 

17-2 

13’9 

Acid purification (loss). 

2-7o 

1-4 

08 

1-8 

Mercerisation (loss) . 

7-9 

UC 

14'5 

, 8-G 

Nitration (gain). 

35'7 

33 5 

28-G 

29G 

Cellulose. 

79'1 

75 G 

72-7 

78-0 

Length of ultimate fibre in mm. 

(average 

4'7.) 

I •0-3-5 

1-5 

l-,5-5 


These figures .show that in certain points, viz., percentage of 
cellulose and length of ultimate fibre, this sample of the fibre of 
Sansevinria cylindrica was superior to those of the other species 
examined. It was, however, more readily attacked by alkaline 
hydrolysis and was, therefore, likely to be less durable. 

The brokers reported that the sample had not been well pre¬ 
pared and was of uneven strength, but that, if properly prepared, 
its average market value would be about £25 per»ton. It was 
recommended that a second sample of this fibre, more carefully 
prepared, should he sent lo the Imperial Institute for examina¬ 
tion and valuation. 

C « 

Rhodesia. ^ 

• species. 

A specimen of banana fibre, grown in Southe^rn Rhodesia, was 
forwarded to the Imperial Institute by the Brit;ish ^outh Africa 
Company in 1903. 
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The product was of a dull, pale brown colour, and had a staple 
of average length, 27 inches. The brokers reported that it was 
a somewhat soft fibre, of fair strength, stronger and more even 
than is usually the case with banana fibre, and worth from £25 
to £26 per ton. This sample was much superior to specimens 
of the fibre Hiceived from Sierra Leone, which were examined 
in the Scientific and Technical Department of the Imperial 
Institute and reported on,in the Bulletin of the Imperial Insti¬ 
tute, 1903, Vol. I., page 21. ’^ 

'IVo small specimens,of similar fibre were received at the 
Imperial Institute in 190?. 'lihe larger •sample, descjibed as 
having been dried with coarse “ mealie ” meal, was a fine bufE- 
colnured fibre, fairly well cleaned but locking in lustre. It was 
of very fair strength but rather, short for rope-making, the 
length of .stajile being only up to 2J feet. , 

The smaller sample, described as having been* dried in the 
sun, was uneven) in colour and somewluit darker than the other. 
It was of rather poor .stt'cugth, and had a length of staple up to 
li feet. » o „ 

* The fibre was evidently derived from a species of Musa (the 
bananas,and plantains). If it could be obtained of better length 
and lustre, it would find a ready market, competing with “ fair ” 
or “good” Danila hemps, quoted in the London market at £37 
to £40 and £40 to .£44 per ton, respectively (July, 1907). For 
rope-making the length of staple should be not less than 3 to 
4 feet. 


• Agave species. 

A sample of fibre, forwarded to the Imperial Institute in 1903 
by the British South Africa Company, wms stated to have been 
derived frmn a species of Agave. It consisted of soft, fine fibre, 
of good colour, w'ell cleaned, and fairly strong. Its average 
length of staple wii,5 33 inches. The brokers reported that its 
eharacter resembled tliat of Mauritius hemp rather than that 
of Sisal, and that it would be worth from £32 to £34 per ton. 

“Lokosi" Fibre, 

This sample of fibre from North-Western 'Rhodesia was for¬ 
warded for examination to the Imperial Institute by the British 
South ,4frica Company. It was sent to the United Kingdom 
by the Distact Commissioner at Livingstone, Victoria Falls, who 
furnished the following information regarding it. The plant 
from which the fibre is obtained is kpown locally as “ Lokosi,” 
but as 110 herbarium specimens were forwarded it is impossible 
to express a definite opinion regarding its botanic;J identity. 
A rough sketch of the plant was furnished, from which it seems 
probable that the liitter may be a species of Agave or Sansevieria, 
and this view is confirmed by the charecter of the fibre. The 
plant is seated to be invariably foiflid on*the Mopani veldt, and 
^0 grow in considerable abundance along the Zambesi Valley. 
The natives* coiyider the fibre to be the strongest obtainable in 
the country. * 
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The sample consisted of well-cleaned, cream-coloured fibre 
It possessed fair strength, and the length of staple was 2 feel 
(1 inches. 

The cliemical examination of tlie fibi'e gave the following 
results. Eor comparison the figures furnished by a sample of 
Sisal licmp from the Bahamas are given: — 



Fibre fronj Horth- 

Sisal hemp from 


Western Ehodesia. 

the Bahamas. 


Per cent. 

Per cent. 

Moisture ... .... 

. 9:, 2 ' 

12-8 

Ash . 

1-3 

4-4 

a-Hydrolysis (loss) 

15-4 

120 

/3-Hydrolysis (loss) 

21-4 

IGl 

Mercerisation (loss) 

.. ‘ 12-4 

13-4 

Acid pu'rifica''ion (los.s) 

G-0 

81 

Aitratiou (gain) ... 

18-0 

29-7 

Cellulose ... 

7()-3 . 

75-9 

Length of ultimate fibre. 

.. 'O-S-G-Omm. 

9 


(0-()3-0-l2 inch) 


A comparison of these figures shows that the “ Lokosi ” fibre 
was inferior to the sample of Sisal liemp from the Bahamas, 
chiefiy on account of tlu! lower percentage of cellulose and the 
greater hws which occurred on hydro!y.siiS. Its susceptibility 
to the action of weak alkiilis (as .shown by llie loss suffered on 
hydrolysis) suggested tliat it might not ])rove so durable in use 
as tSisal hemp, but the. material might be improved in this 
respect by more careful ])reparation. 

The fibre would be suitable for rope-making, but its rather 
short staple would reduce its market value for this jrarpose. 
Samples wore submitted for valuation to eommercial exports, 
who reported th.at a consignment of similar (!haract(‘T would 
j)robably realise from T28 to T30 per ton in London, whereas 
if the fibre could be obtained 3 feet or more in length, the price 
might be increased by £5 per ton. 

It seems probable that this fibre could be utilised com¬ 
mercially, and in view of the abundant distribution of the plant 
in certain districts it was sugge.sted that it would be worth while 
to prepare a trial consignment for sale in the London market. 

b 

Fwrerma gigantea. 

A sample of .fibre from'Southern Ehodesia was forwarded for 
examination to fhe Imperial Institute by the British South 
Afric.* CoSipany in I90fi, and was ai;c,ompanied by a sketch and 
description of the plant from whicli the ^fibre was obtained. 
From the pai-ticulars siyiplied it seemtxl very probable that the 
plant was Furerma gigqntcu. % 

The sample consisted of nearly white lustrous^fibre, which wa^ 
w'ell cleaned and prepared. It was from ft feet ^ G k’eet G inches 
in length, and possessed fair but rather uneven strength. The 
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following table gives the results of the chemical examination 
the fibre: — 


Moisture . 

Per cent. 
. 9-7 

Ash . 

. 0-7 

a-Hydroly#s (loss). 

. lt)-4 

|3-Hydroly8is (loss). 

. 13-9 

Acid purification (loss). ... ^ ... 

. 0-9 

Cellulose . «... 

. 77-0 


Length of ultimate fibres 


1 

1 


j juu*. V t iniu. ui 

0'02 in. to 0'25 in!; 


mean 4‘0 
0‘lG in. 


mm. or 


The results indicate that the fibre jvas of good quality. It 
vas a little superior to previoins sanii)le.s of tlie fibr<*of Furerma 
jigniilai, examined at the Imperial Institute, the percentage of 
leilulase being approximately the same, but the loss on hydro- 
ysis lower. The* latter fact suggested that the fibre would be 
■afiier more durable than average samples of Mauritius hemp. 

The sample was submitted for commercial valuation to experts, 
vho deiscrlbed ii. a.s clean fibre of good colour and length, and 
if fair strength.' Its value in London was stated to be £26 to 
£28 per ton (October, 1906). 


Sansevieria species {?) 

A Bitmple of fibre from Ehodesia forwarded by the Director of 
Agriculture, Transvaal, consisted of pale buff-ooloured fibre, well 
'.leaned and prepared and slightly lustrous. It. resembled the 
ibre. of a species of Sanse.vicriti. The product was of fair strength 
ind about 2 feet long, fbnmiereial experts rejinrted that if the 
ibre had been of longer staple (say 4 feet) it would probably have 
)('en worth £80 to £'4h per t.on (.Tune, 1907). 

It was recommended that a, larger quantity of well-cleaned 
ibre of long staple should be, forwarded for further examination, 
ind that step.s should bo tahen to determine the botanical identity 
)f the plant from which it is obtained. 

A sample of fibre, probably derived from Sansevieria 
juineensis, was forwarded for examination by the Land Settle- 
nent Department, S.ali.sbury, Itliodesia. It consisted of soft, 
ustrous, finr. •learly white fibre. It had been fairly well cleaned, 
»xcept at one end where the bases of the leaves had been left, and 
vas of good strength and about 2 feet long. 

If well cleaned and not less than 3 feet in length*this fibre would 
)robablv be worth about £35 to £40 per ton in London tNofem- 
)er, 1907). ^ 

A sample of leaves forwarded from Rho(Jesia were identified at 
Kew as those of a species of Sansevieria, nearly related to the 
Sansevieria Andradce, God-Leb. 

!bh ese leave# coijtaiEed a white, fairly fine fibre which was of 
food strength and would be of considerable value for the manu- 
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facture of rope and twine. If the fibre could fie obtained in good 
condition and of a length of not less than 3 feet 6 inches it would 
probably be worth .-£28 to £30 per ton in the London market, but 
if shorter would realise a somewhat lower price. 

It was suggested that a few pounds of the fibre prepared from 
the fresh leaves should be forwarded, so that a report could be 
furnished on its quality and commercial value. It was recom¬ 
mended that experiments should be made with the object of ascer¬ 
taining the percentage of fibr'* yielded by the fresh leaves, and it 
was pointed out that if the plant did net grow very abundantly in 
any one locality, experiments would also be necessary to determine 
whether it could be readily cultivated. 

Nl'ui'fffijzi ” Fibre. 

A sample lof “ Nkunga.lzi ” fibre, forwarded from Southern 
Rhodesia, was too small for chemical examination or commercial 
valuation, but the following particulars were furnished regarding 
it. 

The fibre was non-ligiiificd ami resembleil in this respect the 
fibres derived from certain ])lants of the natural order 
Asolepiaslacecc. It was very stroug, and if it could be obtaiiu'd 
4 feet or so iu length should he useful for rope-makiiig. Iii these 
circumstauces the fibre, if (uirefully prepared and well edeaued, 
might realise about fidO pei' lou. 

It was suggested that the fibre might find a tise in the manufae- 
ture of explosives, if ilie ])ercon1age of (udlulose was suffiedentiy 
high, aud it was added that for this imrpose the length is of no 
importance, but the fibre must be quite cleau and free from bark. 

Information was asked for with regtird to the botanical name of 
the plant and the possibility of commercial supplies of the fibre 
being forthcoming. 

zg Tkansvaal. 

San.^evieria ii;thiopioa. 

Sample.s of leaves and a small spc^cimen of the extracted fibre 
were forwarded for examination. Rome of the. whole leaves were 
submitted to the Royal (lardeus, Kew, where they were identified 
as those of Sanse.vieria wthiopiai, Thunb. The leaves were dark 
green, fleshy and fibrous, and from 7 to 18 inches long. A 
specimen of the fibre was extracted from the leaves by boiling 
them with water, and afterwards scra.ping and washing the pro¬ 
duct. The fibre thus obtained was fairly strong and fine. The 
small specimen of extraf-ted fibre accompanying the leaves was 
much tangled. But was clean, noa;ly white, fairly strong, and 
someVhat finer than most samples of Sanxevieria fibres. 

There is no doubt that this fibre js of good quality, and would be 
of value for the manuiacture of cordage. It is desirable, how¬ 
ever, that the fibre should lie extracted from the large? leaves in 
order that it may be obtained of greater length. Thd commercial 
value of Sansevieria fibre depends to a consplerahle extent bu 
the length of the material, 
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In order that the economic value of this product might he more 
definitely determined it was suggested that a sample of the fibi-e 
(about 7 pounds) of full length should be carefully prepared and 
forwarded to the Imperi.al Institute so that it could be thoroughly 
examined and its commercial value ascertained by reference to 
experts. • * 

Natal. 

• 

FvrcTd’u gi(fantc(i. 

A sample labelled “ Ah)e fibre—Natal,” w;is forwarded for 
examination, and consisted df raflier lustrous white fibre,•which 
had been f,airly welt cleaned and prepared. It was of r.ather un¬ 
even strength. The length of staple was f feet. 

Chemical examination of the fil)re g\av(' the following res^ults : — 

*l’er cent. 

Moisture . ... ... 9'3 

Ash .r . 0-9 

u-Hydro]ysis»{lo,s(i) ... 12'7 

• id-livdroiysis (lo.ss). 14'7 

Acid ])uriiic.atinn (loss) . 1’7 

Celiulhse . 75'5 

The sample was submitted for commercial valuation to experts 
who dcsc.ril)ed it as corresixmding fairly well with “ good fair 
quality” Mauritius hemp, ami valued it at i'JG Ids. to .£27 10s. 
per ton. At the lime of this valuation Mauritius hemp was 
quoted in the London marhet at £55 to TOtl per ton. 

Cai’e of Good Horn. 

Aijnoc /rnicriaiiui. 

A sample of Affiive aincricctnu fibre, forwarded from the Cape 
of Good Hope in 19117, had a yellowish-green colour and slight 
lu^re, but, had not b(>eu eai-efnlly prepared. TJie strength was 
fair and the length of the staple! ahout 3 feet. The sample wa.s 
insufficient for chemical e.samiuation. If well prepared and 
slightly longer i,o 4 feet) the fibre would be worth about £30 
per ton in the London market and readily saleable. It was 
pointed out that the fibre sbould be as nearly wliitc as possi.de. 

West AifRiCA. 

Musa species. 

Tiiree specimens of plaintaiii or baiijua fibres derived from 
Musa parndisiaca or M. sapientum, were forw'arcicd from Sierra 
Leone in 1902 and are (leBcril)od in the liuUeiin of the imperial 
Institute, 1903,1, 22. The products w'ere of inferior (juality, and 
although this was largely due to defective preparation it was still 
considered unlikely that these fibres would^)e of value for any but 
local uses. ' , * • 

Southern Niruria *—Two small samples of fibre from Southern 
Nigeria were receired at the Imperial Institute i» June, 1906. 

F 2 


12760 . 
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No information regarding the botanical source of the fibres was 
available, but their native names were given as “ Nkupup ” and 

Ndohe Ukom.” It was stated that fair quantities of each 
would be obtainable if a sufiicient price could be offered to the 
natives. The samples, which were labelled 1 and /i, both re¬ 
sembled banana fibre in appearance. 

Sample No. .1, Nkupup.” This consisted of buff-coloured, 
coarse fibre which had boon badly doaned and prepared; many 
of the fibre.s were .still adhori/ig together in groups in consequence 
of the gummy matter nut having been lemoved. d'ho strength was 
poor, ',rnd the length of stapl'o vafied from 1 foot 9 inches to 
3 feet 4 inches. ; 

In the condition of this .sample, the fibre, would probably be 
u.seles.s^ior rope-making', an'd would not real],so more tluin .about 
iJlO per toiij ' 

The fibre was stated by expert,s to re.semblo banana fibre pre- 
piircd from a t.ree bcaiung’ fruit,, and it ixuh suggested tb.at a better 
fibj'(; would be obtained if it, were prepiircd in, the carliei' .stages 
of growth. ■ (, 

Sample No. 2, “ Ndche TTkora.” This consisted of mnirly 
white, very lustroins fibre. Like No. .1, ho'i'ever, it Inid not been 
properly prepared, and the filu'es were iitta,elied together in 
groups. It was of fair, but uneven, strength, and the length of 
staple was about 2 feet. 

If w'ell prepared this fibre would be quite .suitable for rope¬ 
making, but for this purpose the length of the staple should be 
at least 3 to 4 feet. Iii the state of this sample, it was I'egarded 
as wmrtli about ,£25 per ton, but wmuld be of greater value if the 
staple were longer. 

Gold Coast —A specimen of well-cleaned plantain fibre (Musa 
sapknlum), which was brownish-white and of good Imstre, was 
forwarded for examination from the Gold Coast in 1907. The 
strands of fibre wore uneven in diameter, this being a ustnil 
characteristic of fibres of Musa sp. The product wiis of fair i)ut 
very irregular strength iind about 4 fc'ot long. 

The results obtained on chemical ex.amination w'ere as 
follows: — 


Per cent. 


Moisture . 

. 10-5 

Ash . 

. 0-9 

a-Hydrolysis (lo,58). 

... “... 121 

/f-Hydrolysis (loss) . 

. 19-7 

Acid puri:^ation (loss) . 

. 1-6 

Cellulose ... ... . 

. 77-0 


This sample of fibre was suj)erinr, so far as chemical composi¬ 
tion and behaviour are concerned, to othf-r specimens of Musa 
sapientum fibre previ(Tuslj^ examined at the Imperial Institute. 
It was very similar'to the second quality of Musa,Ensete fibre 
from German East Africa i(this Bulletin, ‘KKIA, 3 , 22G), and vas 
regarded by c^immercial experts as worth £40^er*ton (with good 
Manila hemp at £38 to £42 per ton). 
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A sample of banana fibre (Mvsa sapiuntum) which was for¬ 
warded at the same time consisted of well-cleaned brownish-white 
fibre, of good lustre, but uneven diameter and very irregular 
strength. The product was about 4 feet long. 

On chemical examination it furnished the following res^ults : — 


Moisture . 

Per cent. 
... 10-1 

Ash ... ... ..." ..." 

0-8 

o-Hydrolysls (loss) ... ... * ... ..; 

... 13-0 

/f-Ilydrolysis (loss) * ...^ 

... 20'7 

Acid purification (loss) . 

1-3 

Oellnloso ..* ., 

... 74-0 


This fibre was very similar to tha preceding sample, and the 
same remarks are applicable to it. It was valued at £36,per ton 
(with fair Manila hemp at £35 to £3b per ton). • 

^pave species. 

In 1890 specinjens luf the leaves of an Agaoc were received in 
this country from Slnudui) in Sierra Leone, where the plant is 
known as “ Wild Sarsaparilla.’’ These leaves were identified at 
Kew as ihbse of a form of Agave rigula (Kew Bulletin, 1893, 36). 
It is evident, therefore, that at some time or other the Sisal hemp 
plant has been iiitroduc-ed into West Africa, and it is probable 
tliat it would be well adapted to cultivation there since it is 
capable of growdh in dry, arid regions, unsuited to most other 
plants. 

SiePra Leone .—A small sample of Sisal hemp from Sierra Leone 
examined at the Imperial Institute in the early part of 1907 
consisted of fairly lustrous fibre which was well olcaiic'd and pre¬ 
pared, and was of fair strength but only 22-37 inches long. The 
strands or filaments of fibi'e were finer at one end than the other; 
the coarser ends were nearly white whilst the finer ends were pale 
bij)wn. 

On chemical examination, this sample yielded the results given 
in the following table, to wdiioh are added for comparison those 
furnished by samples of Sisal hemp from Trinidad and from the 
the Bahamas which have been examined in the Scientific and 
Technical Department; — 



Sample 

Sisal Hemp 

Sisal Hemp 



from 

from 

from 

• 

Sierra Leone. 

Trinidad. 

the Bahamas. 


Per cent. 

Per cent. 

Per cent. 

Moisture 


9-0 

• 11-6 

12-8 

Ash . 


0-8 

10 • 

4-4 

a-Hydrolysis (loss) 


9-2 

11-7 

•12-» 

/3-Hydrolysis (loss) 


14'6 

13'5 

161 

Acid purification (lo^) 


0-8 

1-0 

_ 

Cellulose 

... 

75-4 , 

•77-2 

75-9 

•- 

* i 1 

Length of ulti&iatJ fibre i 

1 

I 0‘9-3’0 mm. 


or 



1 0-04-0-12 inch. 
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These figures show that the sample is of good quality and in 
chemical heliaviour compares satisfactorily with the specimens 
from Trinidad and the Bahamas. 

The commercial experts rej)orted that the product was a useful 
fibre. <'It was very short hut of fair colour ani good strength. 
The material was said to be too short for jiiachiue spinning and 
n'ould perhaps he north £28 to £30. per ton, although if it were 
of the usual length of Sisal ,h'emp (about 4 feet) its value would 
he £33 per ton and upwards (March, }900). 

* » t. 

Furcrcca spetues. , 

Sierra J^eonc .—A sample of the fibre of Furcrira iu/be7isis from 
Sierra Lcoiie was examined'at the Imperial Institute in 11)02 and 
is described in the liidliiin of the Impcrud Iiirtitute 1003, 1 , 
22 ). 

A further .specimen received in lOOp, consi.sted of rather badly- 
cleaned ])ale brown fibre of poor strength^ aiuj from 3 to 4 feet 
long. It was slated that *il )0 plant from which this fibre was 
derived is not indigenous to Sierra Leone but wa.s probably intro¬ 
duced from Kow. 

The results of the chemical examination of this .specimen are 
given in the following table and are conqiared with those fur¬ 
nished by the earlier sample referred to above. 


Moisture . 

Ash. 

(i-Hydrolysi.s (loss) ... 
/1-iiydroly.sis (loss) 

Acid purification (loss) 
Oellulo.se . 

Present Sample. 
Per cent. 

9T 

1-0 

111 

lO'O 

2-G 

79-1 

Sample received 
in 1902. 

Per cent. 

9-8 

0'8 

13-5 

19-1 

4T 

75-3 


j l’7-2'8 mm. 

P5-5 0 mm. 

Length of ultimate fibre 

' or 

or 


{ ()-U7-0Tl inch. 

O-OG-0-20 inch. 

Length of .staple 

3-4 feet. 

28-29 inches. 


The.se figures show that in chemical composition and behaviour 
the present sample is superior to that previously examined, since 
it is richer in cellulo.se and suft'eu's smaller loss on ^iydroly.sis and 
acid purification. The sample is not so well prepared, however, 
as the earlier sample and is decidedly wcakci. 

'The commercial exports reported that the fibre was of fair 
length and colour but was of poor (juality, tender, inferior to the 
fibre of Fvrera'a gigmdea (Mauritius hemij), and probably worth 
£24 to £25 per ton. , 

• 

Sansevieria species. ^ 

Sunsevieria,gumcensis is found growing inISierra Leone in a 
narrow belt along the sea-shore under the shade of trees. It 
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also seems to flourish in places remote from the sea and has been 
planted recently at Lumley and Mabang. In order to create a 
profitable industry in the fibre of this species, it would be neces¬ 
sary to employ machinery for its extraction; but at present the 
plants are not^sufficiently abundant in anj' one locality to warrant 
the introduction of such machines. Although the Governor of 
Sierra Leone has afforded facilities for the esfablishment of some¬ 
what extensive Sansevieriii plantsitions, these do not seem to have 
been taken advantage of yet to *iiy great extent. It has been 
suggested that the jilan* should be grown in the belts, cleared 
from forest, which the Go'fernntout has proposed to establish for 
the jirotection of cultivated land from forest fires. 

Sierra TjCone .—A sample of the fibre*nf Sanse.vieria gitiiu-ensis 
from Sierra Leone was examined afthe Imperial Institute in 1902 
and is described in the Bulletin (I90.‘t» 1 , 22). ^ • 

Another samiile of this fibre which was forwarded from Sierra 
Leone in 1905 consisted of nearly white, fairly lustrous fibre, 
which had been, wpjj cleaned and preiiared. The fibre was fine, 
strong, and from feet 0 inches to 4*1001 0 inches long. 

The results of the cdiemical c'xaminaiioii of this specimen are 
given in’the following table, wliieh also contains those furnished 
by a sample ,of Santtericria Irifasciata from Assam and by the 
sample of Sanscvicria qn 'mecnnix received from Sierra Leone in 
1902. 


• 

l^iniurra'rhi 
jibre from 
Sierra Leone. 
Present sampie. 

ti'ifasriiila 
from Assam. 

Sdimmeria 
jliiiiiremis front 
Sierra Leone. 
Sample received 
in 1902. 

Moiflturo . 

Ash .. 

ff-IIydrolysis (loss) . 

I^-Hydrolysis (loss). 

Acid purification (loss) 
Cellulose 

Per cent. 
lOT 

OT. 

KIT 

14 1 

1-7 

7(V2 

Per cent. 

9-0 

0-6 

I (HI 
la-G 

74-4 

Per cent. 
lO’G 

0-4 

8-9 

13-9 

1-8 

78-0 

Length of ultimate fibre 

Length of staple 

- -. • —. . . . 

r 

2‘1-3'1 mm. 
or 

0-()R-0‘l2 ill. 

3 ft. 3 ill. to 

4 ft. 6 in. 

4 ft. 6 in. 

l'5-5'0 mm. 

or 

O'OG-0-20 in. 

3 ft.-3 ft. 4 in. 


These results indicate that this sample is of good cjuality, and 
very similar in chemical compositifin and behaviour to the 
samples with w'hioh it is compared. 

The commercial experts reported that the material was of fair 
colour and of go(<l length and strength. The opinion was 
expressed that the fibre would be very useful and that if exported 
in fair quantity it would sell freelf at J33 per ton and upwards 
JMarch, i906). 

In 1906 t^o sjimples of the fibre of Sansevieria guineensit were 
forwarded by the Governor of Sierra Leone, one of which had been 
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retted, whilst the other had been prepared without retting. The 
latter consisted of fine, white, lustrous, well-cleaned fibre of fair 
strength. The length varied from 1 foot 10 inches to 3 feet 
9 inches, most of the fibre being 3 feet long. 

The retted sample had an average length of 3 feet, but some 
of it wds 5 feet long. The fibre was fine but nol so lustrous or 
white ns the unretted sample, nor was it so well cleaned and pre¬ 
pared, as there were traces of pulpy tissue and some stains on the 
fibre. The product was very inferior in strength. 

The results of the chemical examination of these fibres are given 
in the table below. ' ' ‘ 

Of these two samples file unretted was the Setter, for although 
the retted sample was richer in cellulose and less uftected on 
hydrolysis, it was of inferior colonr and poor strength. The 
Ui'iiretted'sample was also'better cleaned and stronger than the 
previous specimens of Sansevieria fibre received from Sierra 
Leone. , 

Commercial experts to whom the £hr<is werp subimtted expres.sed 
the following opinions. The sample prepared without rettiitg 
was a fine soft fibre of good colour but rather abort in staple. 
Owing to its shortness the fibre would be unsuitable "for rope- 
maldng, the required length for this purpose being about 4 feet. 
Special uses would have to be found for fibre of this character 
and a nominal value of £40 per ton was quoted for the sample. 
If of longer staple, it would prcdnibly fetch a higher price. 

The retted sample was regarded as a rather wcah fibre of fair 
dull colour and medium length, and was valued at £2H t* .£30 
per ton. 



HaincpicTia 

San.fcnicria 


(unretted). 

(retted). 


Per cent. 

Per cent. 

Moisture . 

9'7 

9-G 

Ash 

0-7 

0-4 . 

n-Hydrolysis (loss) 

10-8 

9-7 

/3-Ilydrolysis (loss) 

13-3 

12-5 

Acid purification (loss) ... 

0-8 

1-2 

Cellulose . 

781 

79-5 

Length of ultimate fibre 

... 0'8-4'3 mm. 

or 0-03-017 in. 


A sample of Sanunncria, fibre, foruarded from Sierra Leone in 
1907, consisted of fine, nearly white,, fairly lustrous fibre; it had 
been well cleaned and prepared. The j)roduct was of good 
strength and 3 to 4 feet fong. On chemical examination it fur¬ 
nished the followmg results : — 

C • 


Moisture . 

Per cent. 

... #.. 10-0 

Ash . *. 

. 0-8 

a-Hydrolysis (loss) ... • ... 

. 10-8 

/3-Hydrolysis (loss). 

.. ...' 12-4 

A aid purification (loss) 

. L 1. 21 

lOeJlulose *. 

.’ ... 76-6 













IMPERIAL INSTITUTE—I. FIBRES. 


89 


The material was regarded by commercial experts as worth 
about i:31 per ton (September, 1907). 

The fibre was of excellent quality and compared very favour¬ 
ably with samples of Sanseoieria fibre (Sansevieria guineensis) 
previously received from West Africa. 

Southern Nigeria .—Two small samples of the fibre of Sanse- 
meria guineensis (“ Ojakoko ”) were sent to the Imperial Insti¬ 
tute by the Colonial Secretary of Lugos in 1900. These specimeii.s 
consisted of badly-prepared fibre of very uneven length. It was 
evident, however, Ibat by* careful preparation a. fi))re could be 
obtained of useful (juality wbich’would jiro^iably be saleable at 
from £20 to £25 pef ton. ^ 

It wa.s recommended that gi'eater cai'e sliould be taken in pre¬ 
paring and cleaning the fibre, and that efi'orts should be made to 
obtain a white fibre of long, uniform .stitple, as in thiwoonaition it 
would realise the highest price. 

Gohl Coast .—A sample uf the fibre of Sansevieria sp. (probably' 
S. (jimieensu), fovwai'<led from the ^old Coast, consisted of soft, 
clrtui, white, well-prepared fibre, which wa.s fine, of good lustre, 
of fairly' even diameter, and of good sti’ength. 'I’hc product was 
about 3 feet 9 inches long. Un chemical examination it yielded 
the following results: — 


Moisture . 

Per cent. 

. 10-3 

Ash . 

. 0-2 

o-Hydrolysis (loss). 

. 8-8 

/i-pydrolysis (loss). 

. lOT) 

Acid purification (loss) . . 

. 1-4 

Cellulose . 

. 81'8 


The sanijiles eomjiared very favourably with other specimeus 
of Snnserieria gvineensh tibi e e.\aniined at tlie Imperial Tn.stitute, 
the loss on hydndy'sis being less and the percentage of cellulose 
hif»her. I’ho fibre was of escelleut (juality and suitable for u.sc 
with the finest Manila hemp: consignments of similar quality 
would be readily saleable at about £(!0 per ton. 

Dracmna species. 

Samples of fibre prepared from the Icave.s of certain sjiecie.s of 
Dracema have been received from Sierra Leone and the Gold 
Coast Colony. • 

S'ena Leone .—The specimen from Sierra Leone consisted of 
nearly white, somewhat lustrous fibre, wliioh had been well pre¬ 
pared hut was of very poor strength. The product was fsyrly^ne 
and from 13 to 16 inches long. It was stated that the plant yield¬ 
ing this fibre occurs inihe Protectorate or Hinterland of Freetown 
as well as in the villages, where it is gxtensively grown for 
hedges. • 

. results of the chemical examination of this fibre are given 
in the followin|' talle, and are compared with those furnished by 
a sped men of the finre of Draccena Draco from Victoria. 
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Do 


M'li.stiii'o 

Asli . 

fl-FydroJjsis (Joss) 
/.■>-llydrolysis (loss) ^ 
Acid purification (loss) 
Cellulose 


Length of ultiniiite fibre 
Lengtli) of staple "... 


Sample No. 1 

hibre of 

from 

Draca na Draco 

Sierra Leone. 

from Victoria. 

Per .cent. 

Per cent. 

.. 10-5 ( 

11-2 

0-8 

1-7 

.. l;i-8 

18-6 

. ' /cS-5 

221 

If) 

— 

''75-2 

69-2 

r4-8'6 mfii. 

I•-5-2’5 mm. 

or 

or 

0-(M;-0-14 in. 

O’OG-O-lOin. 


lii-IGin. 18-22 in. 


These figures show that this sani])le of fibre was decidedly 
ijjerior to that of the Droc/riui /t/y/ro'in being richer in cellulose 
ml in sustaining a siuallenloss in weight tvhei'i boiled with dilute 
xustic alkali (n-and /l-hydrolysis), and for these reasons it wcVuld 
robably ju'ovn inoi'e durable. The Sierra Leone fil)re was also 
f better colour than the other si)eciuK‘n, but was somewhat in- 
erior in strength and length of staple. 

The commercial experts reinuted that the fibre was too short 
Dr machine spinning, and woxild jirobably be elas.sed with long 
)w. The material was stated to be of fair colour, poor (juality, 
;ither weak, and of doubtful value, possibly about £l2'to £13 
or ton (Fifixmary, IDOG). ' 

(toU Citnxt .—The samixle of PracM’na fibre from the Gold (hx.ast 
lolony was stated to liave been j)re])ared in the Botanic Gardens, 
Lburi, and consisted of clean, well-prepared fibre which was 
early white, fairly lusti'ous, of moderate strength and from 12 to 
5 inches long. 

On chemical examination it gave the following results, for dom- 
ari.son with which the figure,s fui-nished by the sample of 
haewna Draco fibre from VictoT'ia are added : — 


Fibre of Dracwiw Fibre of Dracana 


Moisture . 

Ash . 

o-Hydrolysis (los,s)‘ ... 
/f-Hydro]jAis (loss) 

* Acid purification (loss) 
Cellulose . 


Length of ultimate fibre 


sp. from the 

Ihdco from 

Gold Coast. 

Victoria. 

Per cent. 

Per cent. 

8-4 

• 11-2 

OT) 

1-7 

.. l(!-2 

18-6 

18T) 

221 

1-T 

— 

... GG-Id 

69-2 

_(_ 


f from 0'4 mm. 

I’b mm. to 2'6 

J to 2’6 mm, or 

mm. or O'OG to 

j O’OIG inch to 

O’lO inoJi 

V 0-104 indi 

4 


(mean 1'4 mm. or 0'056 inch) 
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It will be seen from these figures that this sample of Dracwna 
fibre from the Gold (Joast compared very favourably with that of 
Dracaena Draco from Victoria, except that the percentage of cellu¬ 
lose was a little lower. 

The small iSss sustained by tiie present specimen on adld purifi¬ 
cation indicated that it had Ix'cn well jirepared, but on the other 
hand, the fibre itself was only of fair quality, a.s the iiercentage of 
cellulose was low and the loss on* hydrolysis rather high. The 
latter fact threw doubt upon the ability of the fibre to resist the 
a(;tion of water, and, moret^-cr, tlu' stajde was too short tp render 
the material of mu^di value, for rope-making. 

The fibre was submitted for valuation'to experts, who reported 
that the priee of a, new fibre of smdi-short staple is uncertain, but 
that material T'ei)Tesented by the, pres^mt sample would ^irobably 
be worth from £12 to fl.b per ton in London. If,*however, the 
fibre could be obtained as stiff ,as the short Aloe fibre from West 
1 ndia it might Ix' worth IVom £18 to £20 per ton (May, 1906). 

On the whole,'it rfould seem scawely worth while to cultivate 
tfiis species of Draco na for the sake of its fibre, espeeiully as there 
are otlier fibre-yielding plants i?i the Gold (.'oast, such as Sanse- 
vicriti anti Hihisca^. wliich would probably nqiay attention much 
bettor. 

H'ihhcins Iiiiiariifoliiiti. 

Northern Nii/cria .—A sample of “ llanima ” fibre {Hibiscus 
htiiarjifuliiis) from A'ortliern Nigeria, which was regarded as suit¬ 
able ftjr cortlago manufacture is describt'd on page 68. 

St. Helena. 

Fiireraa yifjiiiitca. 

A samplo of “ St. Ilidena Aloe " fibre (Fiircnca gigantca), lor- 
Wjwrded to the Impeiial institute in 1900, consisted of nearly 
white fibre of good lustre, fairly well cleaned and prepared, but 
containing some pithy matter. The strength was fair on the 
whole, but souiewbat uiu'veii, and the length was about 6 feet. 
The sample was too small for aoeurato valuation, but the product 
was about equitl to Mauritius hemp of average quality, and worth 
about £25 to £27 per ion. The samplo was of unusually long 
staple for Mauritius liemp, which does not as a rule exceed 4 or 
5 feet, it wife pointed out that the fibre would be of greater value 
if better cleaned. 

« 

Phormium tenax. • 

A sample of New Zealand hemp [Phormium tenax) laBelled 
“ 'St. Helena Flax,” was forwarded for examination from St. 
Helena in 1906. Tlfe fibre, was lu8trou|, nearly white to pale 
buff in colour, but not very well clei^ied, there being some green 
tissue adheiing to the fibre. It was of good strength, and 3 feet 
finches to 4^eei|6 inches long. 

The sample wts too small for accurate valuation, but was 
approximately eoual to fair Quality New Zealand hemn. and 
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wortli about, £32 to £33 per ton. It was pointed out that the 
fihre had not been sutfleiently cleaned. 


India. 


Agave sp. and Furcrcea sp. 

Agave species.—sample of Agave fibre, received from India 
in 1903, was stated to have bj'oii obtained from Cachar, Assam. 


The fibre was coarse, hut clean, ‘and of good appearance, 
yellowi.sh-white in colour, aiu'i po.stes.seJ a fine gloss; it was 
moderately strong, and the average length staple was 3 feet 
8 iiiche.s. The ro.sult.s 'of the chemical examination are given 
below: — 


1 

* « 

Per cent. 

Moisture . 

9-7 

Ash .j 

1-5 

a-Hydrolysis (los,?) ... 

9-8 

^-Hydrolysis (los.s) ... ' . ‘‘ 

... ir.-r 

Mercerising (lo.ss) ... 

71 ■ 

Acid purification (los.s) . 

2-4 

Niiration (gain) 

... ■ 34-() 

Cellulose 

... 79T, 

Length of ultimate fibre. 

2-4 mm. 


The.se results indicate that the specimen was of good quality, 
coutaiu(id a high percentage of true cellulose and would probably 
he very durable. 


Representative sample,s of the fibre were submitted to two 
leading firms of fibre brokers for commercial valuation. The 
fibre was reported to be of good quality, but rather too dry and 
brittle; its strength, colour, and length were all described as 
fairly satisfactory. The defects were probably due to faulty 
methods of preparation. Tortious of the sample were of very 
good quality, being equal to ordinary Sisal hemp from the West 
Indi es and would have reali.sed about th(! same pri(a>, wlii(di 
ranged at that time from £35 to £38 per ton. It is to be 
remembered, however, that this price was muidi higher than the 
average, whiidi may be taken at about £20 to £25 per ton. A 
trial shipment of one or tw'o tons was recommended, so that 
spinning and other trials could be made. It was,stated that if 
such trials should prove satisfactory, large quantities could be , 
sold at current prices,, fluctuating with the price of Manila 
hemp. » 

lt*was* evident from these reports that, properly prepared, the 
fibre of this species of Agave, would compare favourably in com¬ 
merce with ordinary Sisal hemp and would probably command 
good prices on the London ^market. 

Two samples of Agave fibres were forwarded to the Impervj! 
Institute by the Officiating Reporter on EcoilomL Products to 
the Government of India, with a request that they might be 












IMPBBIAL INSTITDTE—I. FIBBE8. 


93 


submitted to chemical examination and that their commercial 
values might be ascertained. It 'Wiis stated that the botanical 
identity of tlie species from wliich the first sample was derived 
had not yet been completely established. 

Agave species. — The specimen was labelled “Agave species, 
from the Koyiu Uotanio Gardens, Sibpur.” The product was of 
excellent colour, had been fairly well prepared but imperfectly 
cleaned, was of moderate etrength, and had an average length 
ot staple of five feet. The lengllt of the ultimate fibre varied 
from T2 to 2'T mm. (0'05*0']1 inch), with an average of 2T mm. 
(01)8 inch). • * 

The ie.sults of tlfc chemical examination of this fibre arc given 
below, iogellnir wiili those of several samples of the fibre of 
Agave ilgida, which have been exifmined in the Scientific and 
Technical Depurtnieul of the Imperiai Institute :—^ ' 



. 


ri^gUla fibre. 








• ' 

SpOfit"-. 


Sample 

Sample 

Hami»lefrom 



from 

from 

fi'orn 

New South 



Saharan))nt. 

Bahamas. 

'rnniUad. 

Wales. 


Per cont. 

Per cent. 

Pur cent. 

Per cent. 

Per cent. 

Moistui'o. 

I(f7 

i)‘I 

12*8 

n-b 

O'S 

Aflh. 

1-7 

0*8 

4-4 

1-0 

IM) 

a-Uytln)lyws (loss) 

10-0 

8*0 

12'0 

U*7 

18‘0 

d-Hytirolysis (loss) 

PJ’O 

1.V1 

16‘J 

13*5 

I6’0 

Mpjcprigation (Jobs) 

8-2 

rj-3 


8*9 

12*2 

Aolii pnritioutiun (loss),.. 



8*1 

1*0 


Nitration (gain). 

2H‘8 

37*0 

2‘J‘7 

32*9 

.l^-l 

OUulnac. 

73-K 

82*4 

76-y 

77-2 

77'7 


The.se figure.s show tluit the sample of fibre was on the whole, 
of good riiiality, and compared favourably with samples of Agave 
rio'ii/a. The comparatively small losses jiroduced on iiydrolysis 
and merccrisation proved that it was more resistant to the action 
of alkali than tlie other .specimens, and was therefore likely to 
he more durable. On the other hand, the percentage of cellulose 
and the increase of weight on nitration were somewhat lower 
than those usually given by the fibre of Agave rigida. 

The fibre was reported by one firm of fibre brokers to be of 
good length and colour, fairly well prepared, clean, fairly 
strong, ai'uilftr to Sisal hemp, and worth from £26 to £28 per 
ton. A second firm, however, considered that its value was only 
£20 to £21 per ton. • 

Agave vif/ida. — This sample, labelled Ag^ve vigida, ^from 
Sambalpur District, Central Provinces,” was of a ^ale bufi 
colour and fairly strong but imperfectly cleaned. Tbe length of 
its staple was ahout*4^ feet; ibat of its ultimate fibres varied 
from 1-3 to 2^2 mm. (O’Oh-O-OO inch),with an average of IT) nun. 
(D;07 inch).* 

** The result* of |be chemical examination of this specimen are 
given in tbe following table, together with those di other samples 
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of the fibre of Agave rigida which have been examined in the 
Scientific and Technical Department of the Imperial Institute : — 



Present 

Sample 

Sample 

from 

Sample 

from 

Sample from 
New South 

< 


Sftharanpur. 

BahHinaa. 

Trinidad. 

( 

Wales. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Moisture. 

IPD 

;h 

n>-8 

1P(> 

9-8 

Ash. 

8-6 


4-1 

PU 

P8 

a-Hydrolysis (loss) 

p.h: 

‘ s-i; 

12-0 

I1‘7 

IS'O 

/li-liydroiysw (lobs) 

21-9 

lo-l 

4 IC-l 

18-6 

15*U 

lVlerc'<*ris«%tion (loss) 

12-,5 


13-.1 

«-9 

P2-2 

Aoitl pnri^icHt.ion 


H'l 

PU 

.rG 

Nitratum (gain) ... 

;?(f6 

87’j 

■J'J-7 , 

82-9 

34*1 

Cellulose.. 

fiTJ 

S2-4 

76-ii 

77-2 

77*7 


A comparison of these figures shows that the sample suffered 
an unusuallji large loss in* the process of hydrolysis, the greater 
part of which occurred during the first five minutes (a-hydro- 
lysis). The percentage of cellulose ^vas eorrespondingly low. 
The comparatively poor (piality of tliis specimjm was no doubt 
largely due to the presence o*f gummy matttV, owing to defectiye 
preparation. The results of this investigation indicated that the 
quality and value of thi.s fibre could be considerably .enhanced 
by the exercise of greater care in its extraction and preparation 
for the market. 

The fibre was reported to be of good colour and fair length, 
harsh hut fairly well cleaned. I'he commercial value of this 
material was estimated at from £15 to £18 per ton. 

Furcrma gigante^t.—A sample of Fvrertm fibre, forwarcjed to 
the Imperial Institute hy the Otfieiating Iteporter on Economic 
I^rodutds to the Govermnont of India, was labelled “Furcrma 
gigantca, from Sambalpnr Jail, through the Superintendent of 
the Royal Dotaiiic Gardens, Sibpur.” The product was of a pale 
buff (u)iour and of fair strength, but had not been well cleaned. 
The length of staple varied from 4i to 5 feet. 

On cbemical examination it gave the following results, lo 
which arc added for comparison those yielded by other samples 
of this fibre which have been examined in the Scientific and 
Technical Department of the Imperial Institute:— > 


— 

Present 

Sample. 

Sample 

from 

Southern 

India. 

Sjimple 
from Biitish 
Central 
Africa. 

Sample 

from 

Grenada. 

«• 

Sample 

from 

Victoria, 


Per cent. 

Per rent. 

Per cent. 

Per cent. 

Per cea". 

MoiRbure .. 

10*4 

9-8 

87 

10-2 

JP6 

Aah . *. 

2*2 

— 

PI 

2*4 

2*3 

G-Hyd*>ly8i9a(lo8ft) 

28-1 

12-1 

10-0 

U*9 

13*0 

/d-HydrolyaiB (loss) 

30‘1 

11 - r . 

T4-6 

22*0 

23*6 

Mercerisation (loss) 

10*8 

1P4 

87 

10*0 

lfi *2 

Acid purification (loss)... 

4-4 

P7 

1-7 t 

:p8 

fi-f) 

Nitiation (gain)... 

a:# 

407 

3H‘1 

.‘!4-0 

34*0 

Cellulose.. 

GG'U 

^ 777 

75-H 

77*8 

72*2 

r 

P3-3*/j mm. 

2-6 mm. 

2-5 mm. 

1-6 mm* 

1-6 mm. 

Length o£ ultimate fibres 

or 0*06- 

or 

or 


or 

. 1 

0’14 in. 

0'08-0*2 in. 

0'03-0-2 in. 

^044)4 m. 

0-044)-12 In. 
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These results indicate that the quality of this sample of 
Furcnea fibre was somewhat inferior to that of the other speci¬ 
mens. This was shown especially by the greater action exerted 
upon the material by alkali, as demonstrated by the loss of 
weight sustained in the processes of hydrolysis and mercerisa- 
tion. The perc%ntage of cellulose and the increase of weight on 
nitration, which were rather lower than in the other cases, point 
in the same direction. 'There can be little doubt that the com¬ 
paratively poor (juality of this’sample was largely due to 
defective preparation. This conclusion was supported by the 
fact that the greater part of the ^oss of weight produced by the 
hydrolysis of the fibre took place in tlie o-hydrolysis, that is, 
during the first fivi^ minutes of its exposqre to the action of hot 
alkali, and was duo rather to the extraction of gummy matter— 
which ought to have been removed in I'he ])rocpss of prejiaration— 
tiiaii to attack of tlie actual fibre subBtance. The, ^urtlfer loss 
occasioned by-the /l-hydroly.sLs, which lasts for an hour, was 
comparatively small. Tf thus appeared probable that by the 
exercise of more care in tfie preparation of this fibre a consider¬ 
able improvement in fts quality and waluc could be effected. 

In a trade re])ort on this sample of fibre, it was statwl that the 
product was soft, of fair colour, of good length, fairly strong, 
bui not well cleaned, and worth from ill8 to £20 per tun. 

Agave species.—A sample of Indian Sisal hemp, representing 
oommerci.al consignment.s of the fibre as .sold in the London 
market, and stated to have been obtained from the Madras Presi¬ 
dency, was received for examination in 1905. It consisted of 
one binge bundle and two smaller portions. The fibre composing 
the small portions was inferior in colour to that of the large 
bundle and, consequently, the sample for examination was taken 
entirely from the latter. The fibre pn,sse,s8ed good strength, had 
a pale straw colour, and was lustroms. The length of staple 
ranged from 2 feet 9 inches to 0 feet. 

fhe chemical examination gave the following rpsult,s, for com¬ 
parison with wliich the analyses of other sauqiles are quoted : — 


— 

Present 
sample of 
Indian 
Sisal hemp. 

Genuine 
Sisal liemp 
from the 
Bahamas. 

Previous 
sample of 
Indian 

Sisal hemp. 

• 

Per cent. 

Per cent. 

Per cent. 

Mole •. are . 

84 

12-8 

11-0 

Ash . 

.8-0 ‘ 

4-4 


a-HydroIysifl (Joss) .. 

‘20 2 

12'fl 

19'R 

fi-Hydrolysis (loss) ... . 

•27-1 

16-1 

• 21'S 

Mercerisation (loss). 

10-0 

13-4 

12-.5 

Acid purification (loss) .. 

12-0 

8-1 

2-5 

Nitration (gain) 

2.H-() 

29 7 


CJellulose ... 

f>7-j 

75-9 

57’1 

^ - 

llSHgth of ultima^ fibij^ ... | 

1'4-.3'1 mm. 
0-05-0’12in. 

_ 

• 

““ 
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From a consideration of these figures it is clear that this sample 
of Indian Sisal hemp was distinctly inferior to the true Sisal hemp 
from the Bahamas and slightly inferior to the previous sample 
of the same fibre from India. The percentage of cellulose in the 
Indian samples was much lower than in that from the Bahamas, 
whilst the loss ou hydrolysis was greater. In the present sample 
of Indian Sisal hemp the loss on hydrolysis was very hig’h, and on 
this account it appeared ])rnb!il)lo that the fibre would not be so 
durable as the true Sisal hc^xiip. 'J’he loss on acid purification 
was also considerable, and suggested that the fibre had not been 
thoroughly cleaned. 

Samples of Aijnve and Fiircrav fibres wme forwarded to the 
Imperial Institute by the Agri-Hoi'ticulturul Society, Teynam- 
pett, Madras. It was stated that the ]dants had been growji at 
Madrarf; Bapgalore, and (Ibickmagaliir in the Ivadur district, that 
is, at sea-level, and at d,()()() and 4,000 feed above the sea-level 
rc'spoctively. A description of the fibres and an account of the 
results (jf their invc'stigation are given lielow. 

Sample No. 1 (Afjnri’ I'cro-f.'r?/.:).—-This sample of Ai/fim' Verm- 
Cruz fibre from Chiekmagalur, Kadur, was of a dirty white 
colour, and had not been well cleaned and prepared, but still re¬ 
tained some adherent green matter. 'The mat(>rial was rather 
weak and irregular in strength, and varied in length from 0 to 
4 feet. 


The results of the chemical examination of tiiis sample were as 
follows; — 


Moisture . 

Ash . 

u-Hydrolysis (loss) ... 
j3-Hydrolysis (loss) ... 
Acid purification (loss) 
Mercerisntion (loss) 
Nitration fgain) 
Cellulose 


Per cent. 
9T 
2T> 
1S)'8 
21 •! 
r»-T 

]Oo 

:{9-i 

71-4 


From a comparison of these results with those (d)tained with 
other Indian specimens of Agave filires examined in the Scientific 
and Technical Department of the lmyierial Institute (see table on 
p. 99), it is evident that the pre.sent sample suffered considerable 
loss when boiled with dilute alkali («- and /l-hydrolysis). It is 
probable, however, that this loss was large] v due to the extraction 
bythe alkali of gummy matter which had not been removed during 
the preparation^f the material, since the greater part of the loss 
tookfilaoe during the first five minutes’ boiling (a-hydrolysis), and 
the additional loss after an hour’s boiling was comparatively 
small. It is probable that, if well prepared, the fibre would be of 
a good, durable qualitjB The proportion of cellulose in the fibre 
was Bomewliat low, but tMs, again, was no doubt due to the. 
piesence of the impurities already mentioned. , 

The commey3ial experts reported that the fibie wks worth about 
£24 to £25 per ton, but that, if well prepared and thoroughly 
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cleaned, it would probably be worth from £26 to £28 per ton in 
the London market. 


Sample No. 2 {Agave Yera-Cruz). This sample of Agave Vera- 
Ctuz fibre from Madras had been badly prepared and incompletely 
cleaned, a good deal of green matter still remaining attached to it. 
The materia? was of brownish colour, of rather poor Strength, 
and had a length of staple varying from 3 feet 9 inches to 4 feet 


5 inches. 

On chemical examination tile 

following 

results were 

obtained: — • 

• ■ • 


Per cent. 

Moisture . .*. . 


9-1 

Ash . 

* 

3-4 

a-Hydrolysis (loss). 


... 19'5 

|3-Hydrolysis (loss). 

• • 

. . 81-6 

Acid purification (loss) ... • 


4'5 

Mercerisation (loss) 


... 12-7 

Nitration (gain) .1. 


... 38-0 

Cellulose ... * . • 


... 72-5 


Tliose figures .show that in choinicnl behaviour and composition 
this fibre ^closely resembled Sample 1, and the same conclusions 
may be drawn with regard to the quality of the product. 

The commercial experts reported that the fibre was of inferior 
quality, had not been well (deaned, and was worth from £22 to 
.£22 lOs. per ton in the. Loudon market. 

iSaipple No. 3. Sisal Zfcofp.—This sample of Sisal hemp from 
Madras consisted of pale straw-coloured lustrous fibre, which had 
been well cleaned, anil was of faii’l,y good but rather irregular 
strength. The length of sta.iilp varied from 3 feet 9 inches to 
4 feet 3 inches. 


On chemical examination the fibre furnished the following 


results: — 

Moisture . 

Ash . 

u-Hydrolysis (loss) ... 
j3-Hydrolysis (loss) ... 
Acid purification (loss) 
Mercerisation (loss) 
Nitration (gain) 
Cellulose* . 


Per cent. 
9-3 

1- 5 
13-6 
16-9 

2- 9 
10-8 
33-1 
75-7 


These figures show that the sample was of fairly good quadrty, 
although somewhat inferior to a speciinen of Sisal hemp from 
Saharanpur (see table on p. 99). ^ This inferiority was 

particularly in the greater loss sustained on hydrolysis #nd to the 
lower percentage of cellulose, and was probably mainly due to 
the sample not ha'^ing been so well ^cleaned as that from 
Saharanpur. , 

^ The comlhercial experts reported that the fibre was fairly well 
cleaned, of medium length and fair colour, and worth from £29 to 
£30 per ton in th# London market. 
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Sample No. 4. Sisal Hemp .—This sample of Sisal hfeinp from 
Lai Bagh, Bangalore, resembled sample No. 3, but was somewhat 
cleaner and rather coarser. The material was of good strength 
and had a length of staple 4i to 6 feet. 


The :^pllowdng are the results of 
this sample: — 

the chemical examination of 

Per cent. 

Moisture . 

■.. 9-3 

Ash . ■> ... 

. 1-2 

(t-Hydrolysis (loss). 

.•.. 11-4 

/j'Hydrolysis (loss) ... 

'. lO'O 

Acid purification (loss) 

..'i ... 2'1 

Merceri.sation (loss) 

. 8-4 

Nitration (gain) ... ' ... 

. 4]-2 

Cel’ulosp . 

. T7'G 


These results show lliat iliis fibre resembled Ihe preceding 
sample of Sisal liemp, l)ni was soiiiewlial superior to it, especially 
ill richness in cellulose. It was, however, jiiferior to th(‘ sample 
from Saharanpur referred to above. 

The commercial experts reported that the fibre w.as of good 
quality, length and colour, and had been fairly well cleaned, but 
contained some hard, imperfectly prepari'd strands, and that it 
was worth ,£31 to £32 per ton in tlie London market. 

Sample No. 5 {Aparv Wighfii).- This sam)ile of the fibre of 
Ai/fiite Wiffhf.ii from Madras consisted of lustrous, pale .straw- 
coloured fibre which had been fairly well cleaned, but still re¬ 
tained a small quantity of adherent green matter. The insterial 
was of rather poor strength and had a staple 2 to 2J feet long. ■ 

On chemical examination it yielded the following results: — 


Moisture. . 

A.sli 

n-Hydrol}',sis (loss) ... 
/f-Hydrolysis (lo.ss) 
Acid purification (loss) 
Mercerisation (loss) 
Nitration (gain) 
Cellulose . 


I’er cent. 
9-9 
2'G 
lG-3 

18-r 

2-9 

ll)'9 

14-2 

75-2 


These figures show that the fibre was of fair quality, but rather 
susceptible to the action of alkali. The greater port of the loss 
in weight on hydrolysis w'as sustained, however, during the first 
five minutes’ boiling (a-hydrolysis), and appeared to be due 
rather to the presence of gummy impurities wliich were not re- 
move^d during the preparation of the material, than to the attack 
of the actual fibre substance. There can be no doubt that this 
product would be of good serviceable (|ual,ity if more care w’ere 
exercised in its preparation. 

The commercial experts reported that the fibre was soft, of fair 
colour and fairly clean, but contained some coarse ends and hard, 
imperfectly prepared strands. The value ofi thei, material was 
estimated at £22 to £23 per ton in the London market. 
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Sample No. 6. Mauritius Hemp (Furcrma gigantea).—IM b 
sample of Mauritius liemp from Lai Bagh, Bangalore, was of a 
pale greenisli-browu colour, and bad been very imperfectly pre¬ 
pared. Tbe product was fairly strong, and from 3 feet 6 incbee 
to 4 feet 3 incbes(jn length. 

, Tbe results of tbe chemical examination were as follows: — 



Per cent. 

Moisture . ’,. 

9-3 

Ash .,. 

2T 

a-Hydrolysis (loss) ... ,. 

... ir; 

/!j-Hydroly.si,s (loss). 

... 23-9 

Acid purific.ition (loss) . , 

61 

Mercerisation (loss) ... .,. 

... 12-0 

Nitration (gain) 

... 28;0 

(Vllulo.se .* 

... • 70-3 


On cOTiijiaring those n'sults w 


itli tiioso furnished by another 


Indian sample of Furcr<rA yigantca (see table below), it is 
nppurent that the (jnaMty of the j)n>f<ent sample was decidedly 
inferior. This was iiidicaied by the greater losses sustained on 
hydrolysis and mereorisation, the smaller proportion of cellulose 
.and the .smaller inei'oa.so of weight on nitration, and it was there¬ 
fore considered probable that this samjilc would be less valuable 
and durable. 


The commercial experts reported that the sample consisted of 
rather short and coarse fibre, which was of a poor, dull colour, had 
not been well cleaned, and was worth £23 to £24 per ton in the 
London Inarhet. 

The re,suits obtained in the chemioal investigation of the.se six 
samples are collected together in the following table, to which are 
added, for convenience of comparison, the corre.sponding values 
given by other .specimens of Indian A gore aiiA F iircrcva fibres pre- 
viomslv examined in the Department. 



Sam pi 

■8 from 

he Agri 

-Horticultural f 

oeiety. 

Sampliw pro- 
! viously received. 


No. 1. 

No. 2. 

No, 3. 

No. 4. 

No. 5. 

No. 6, 

1 5 

s| 

s 




S 

s 



< o 

£o 


' 

i 4) 

■Is. 


o 

h 

p. 

a« 

£ 

&2i 

so 

H 

<■< 

S ^ 

.C Ui 
□ 

.5« 

1 

o 

& 

U 

0*2 

ag- 

Ok 

a 

• 

egg; 

V s 

H id 

^ S) 

— c 

5? is 
2irt 

H 

52 

'C S 

p p 

■” rt 

IS^d 

S ^ 

a 

•3’S 

®r/j 

ga 

S£ 
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cr 

N 

3 

N 

oa 




Per 

Por 

Per 

Per 

Per 

Per 

Per 

Per 

Moisture 




cent. 

cent. 

cental 

cent. 

cent. 

cent. 

9-1 

9'1 

;r4 



0-9 

9*3 

9*7 

iri 

9*8 

Ash .. .[ .. 


1-5 

1-2 

2-R 

2*1 

rf> 

(^8 

jL 

(f-UydrolysiH (lOBH) 

19'« 

19-6 

W6 

ir4 

10.'3 

17*1 

9*8 

8*6 

12*3 

/S-Hydrolysls (lo 80 ) 

21-4 

21*6 

IR'B 

16’0 

18-7 

23*9 

16-7 

16*1 

14*B 

Acid purification (Iobb) .. 

R’7 

' 4*6 

2*9 

2*1 

2'B 

HU 

2*4 

rfi 

1*7 

MeroeriBation (Iosb; 

12*2 

12-7 

lfl-8 

8*4 

10'^ 

12-0 

7*i 

12*3 

11*4 

Nitration firainl 

H9'l 

S8‘() 

33-1 

41-2., 

14*2 

28*0 

.14*9 

‘S/’b 

4i)*H 

Ooilulose 

• 

71-4 

72\5 

76-7 

77-6* 

76-2 • 

70-.‘l 

79-6 

82*4 

77-7 


^^-—- 

Experiments Wered made with the object of asceijaining the 

comparative strength of these fibres. For this purpose the break- 
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ing strain of single fibres (or fiJaments) of the material was deter 
mined, a large number of tests being made with each sample o: 
fibre. A great variation was found in the sti'ength of the in¬ 
dividual fibres (or filaments) of any particular sample correspond¬ 
ing more or less with the variation in their diameter. On taking 
the average of the results in each case, the comi)arative strength 
of the samples was found to bo as follows, the greatest strength 
observed, viz., that of sample.No. 4, being represented as 100 : — 


Comparative 

Sample. ' strength. 

No. 4. Sisal hemp. . 100 

No. 3. „ _ „ . .. 87-5 

No. G. Mauritius hemp ... ... ... ... Sl'O 

No. 2. AffOVf Vi'r/i-Cni: fibre ... ... ... G2'7 

Nil. f).,/I//arc Wigh^ii fibre ... ... ... riT'O 

No. 1. Agave. Ycra-Cniz fibre ... ... ... -Vi'S 


Conclusions 


The results of this investigation slnwed that the fibres, 
although of fair, marketable (luality, could be considerably im- 
pioved by the exercise of greater care in their preparation. 

It was, unfort.uuately, iui))ossible to ascertain the. iuliuencc of 
the elevation a.t which the plants were grown on the strength and 
(piality of the fibre produced, since the variation in the degree to 
which the samples had Ihu'u cleaned wa.s lo considerable as to 
obscure the inherent quality of the actual fibre sulwtance. In this 
connection it is interesting to notice that the coiinnerciul experts 
stated that the comparative market value of tlu' various 'fibres of 
this class was very uncertain, as most of them had been very 
imperfectly cleaned, and that consequently the value was 
influenced to an unusual extent by the condition of the fibre. 

Three samples of fibre derived from Agave rigida, Agave ameri- 
rana, and furenva species were forwarded by the Director of 
Agriculture, Madras, in 1907. 

“ No. 1, Agave rigida, haud-eleaued, plantation, Hindupur, 
Madras, age G years,” consisted of w'e 11-prepared fibre of good 
lustre, varying in colour from nearly white to pale buff. The 
jiroduct was of very good strength and 3 feet long. 

On chemical examination it gave the following results: — 


Per cent. 


Moisture .' ... 9’0 

Ash . ]'6 

a-Hydrolysis (loss). 11'5 

/3-Hydroiysis (loss). 14'6 

‘ Abid purification (loss) . 2'0 

Cellulose . 73'0 


The material was rained at £30 to £35 per ton (with Mexican 
“ Sisal ” at £34 per ton).e 

This fibre wa., of excellent quality, but it was pointed out,tHai 
the v.ilue wguld be higher if the colour were ^or#eveii and nearl} 
white. ' 
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“ No. 2, Agave americana, hand-cleaned, plantation, Hindu- 
pur, Madras, age 6 years,” was of uneven quality. One bundle 
consisted principally of nearly white, lustrous fibre which had 
been fairly well cleaned, whereas the rest of the fibre was some¬ 
what gummy, of^poor lustre, and had a quantity of greenish pulp 
adhering to it. The product was of uneven strength an3 2 to 
3 feet long. 


On chemical examination thb following 
obtained: — 

results were 

• 

Per cent. 

Moisture . *... * . 

9-T 

Ash .• . 

2-0 

e-Hydrolysis (loss) ... 

... 16-3 

/■1-Hydroly.sis (lo.ss) ... 

... 2(H) 

Acid purification (loss) ... ...* 

..., ifs 

Cellulose ■. 

... 77-0 


The pi'oduct was regjjirded as worth 
Mexican “ Sisal ” at i-.Vl per ton). ' 


.£27 to £28 per ton (with 


The greenish colour and tlie gummy and pulpy nature of the 
bulk of the* sample were evidently duo to insuflieient washing. 
The staple was r,ather short for ropc'-makiiig fibre. The material 
was obviously inferior to Samph^ No. 1, Apace ripida. 

“ No. ;l, Fni'errra, haiui-eleaned, plantation, Hindupur, 
Madras, age 6 years,” consisted of fairly well-cleaned fibre, 
better in this respect than No. 2, varying from Imff to nearly 
white, ef fair lustre, but a little gummy and stiff. It was of 
uneven strength and from 2 to 3 feet long. 


On ehemical examination it furnished the following results: — 



Per cent. 

Moisture . 

. 10-0 

Ash . 

. 1'6 

a-Hydrolysis (hiss). 

. 18-8 

-Hydrolysis floss). 

. 221 

Acid purification (loss) 

. 3-0 

Cellulose . 

. 72-0 


The fibre was valued at £20 to £27 per ton (with Mauritius 
hemp at £24 to £30 per ton). 


It was pniiitejJ out that this fibre would have been more valuable 
if it had been more even in colour and le.ss gummy. The, length 
of st.iple was poor for rope-making purposes. The loss on hydro¬ 
lysis was rather great, but otherwise th(> sample -yas superior to 
many of the specimens of this fibre recently ex.amined. 


St^n.ievieria frifasciata, 

A sample of the fibre of SaitisemeriaAriflisciata was forwarde.d 
to the Imperial Institute by the Officiating Eeporter on Economic 
Inducts in ,1903. It was stated that the product was received 
from a correspindept in Nazira, Assam, who desire^ a report on 
its commercial value and its chemical properties and composition. 
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The sample consisted of a well-prepared, white, glossy fibre 
with a staple of average length feet. The results of its 
chemical examination are given in the following table, together 
with those of samples of S. zeylanica: — 



The.se results show that this sample was of very good quality, 
and was at least ecpial to, if not better ,thau, the s;uni>le of A'. 
zc III fill lea from Aiigoorie, Assam, wliicli was favourably )’e]M>rted 
on ill IHOG {Technical Iteports and Scientific Papers of the 
Imperial Institute, p. 7!1). The losses sustained on liy<lrolysis and 
mercerising show that it was less liable to attack by alkali than 
any sample of SiniKcricri.i fibre previously examined, and was 
therefore likely to be more durable. 

llepreseiitative .specimens of the filire weie submitted to tuo 
leading firms of brokers for valuation. It was ri'porti'd tiial the 
fibre was of first-class (luality, superior to that usually seeji on the 
Ijoudoii niaiket, and would meet with a ready sale. One firm 
stated that the. value at that time was from .fbO to ,1155 per ton iu 
quantities of ten tons and upwards, liui that small lots were of 
lower value. The other firm valued the samide at i‘.Tl per ten. 

Prom the foregoing report it is clear that the fibre was of excel¬ 
lent quality. In view of the favourable oj)inions exju’essed by the 
experts with regard to this sanqjle, it seemed desirable that the 
proposal to place an experimental shipment on the London market 
shonld be carried into effect. It nas stated that the Imperial 
Institute would be glad to be informed a.s to whether there was any 
prospect of a regular sujijily of thi,s fibre. 

Cetlon. 

Musa snpientum. 

A .sample ot plantaiu fibre {Musa, sapienivm) forwarded by tbe 
Ceylon Agricultural Society in 1907 coiisisled of two portions: 
(l)*Ur(fvvn, coanso fibre, badly eleaued, without lustre, and of poor 
and uneven strength; (2) fine, bnfl'-eolcured fibre, fairly well 
cleaned, but limp aud of uneven and ratler poor strength. The 
former had a length’of a^ont 4 feet, and the latter a length of 
about 3 feet 3 inches. Portion (1) was of little, or no commercial 
v.ilue, but (2), if of good strength and lustre, would probably lAtVe 
been worth {rom £30 to £40 per ton. Tlie small'portion (2) was 
better prepared than (1), and would have heen of marketable 
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quality if it Lad not been so weak. It was considered possible 
that tbe weakness in this case miffht have been due to insufficient 
washing and drying of the fibre after extraction. 

Stkaits Settlements. 

M^isa species. 

Two .sani])le.s of fibre wore forwarded to the Imperial Institute 
by the Director of the Botanic Gardens at Singapore in 190(5. 

One of these samples wa!; derived from the wild plantain, Mvga 
'mahicr.cnns, u'hich is very fibunSant in the Straits Settlements, 
and could be growrf a.s a catch crop with rubber if the fibre proved 
lo be of value. The other fibre was (d)tained from a cultivated 
banana, Mvsa sapieritum, of the confmon edible variety known as 
“ llastali.” • , • 

Description of Samples. 

The sample obtained ffom Musa sapietitiim, var. Raslali, con¬ 
sisted of rather coarse and iiiijierfeetly cleaned filin', light huif in 
colour, and of vej'v [loor strength. The average h'ogth was 5 feet 
0 inche.s, but some of the fibre wa.s a.s much as 7 feet in length. 
The samii’le from Musa iiialaccciisis, the “ IV'ild Pisaug,'’ con¬ 
sisted of one ounce of veiy weak fibre averaging G feet 7 inches in 
length, some of the fibre lieing 9 feet long. It was inferior to the 
other fibre in ap]iearance, and wa.s also coaiiser owing to the fact 
that the fibre.s had not been .separated to the .same extent. The 
coarseness and weakne.ss of the fibres were most likely due to im- 
perfeet cleaning and iireparation. 

The samples were submitted to commercial experts, who re¬ 
ported that the Mii.su sapientani fibre was a well-grown fibre of 
good length, but totally lacking in strength, which is the most 
imiiortant quality reijuired in fibre for rope-making. In view of 
the high price.s then ruling for fibres it wa.s valued at £28 per ton 
(July, 1906). 

The fibre of Musa imilarrcasis w'as described as a well-g’rown 
fibre of satisfactory eidour, but much drier and more brittle than 
Manila hemp. The value wa.s estimated at about £-‘!5 per ton, 
but if the fibre wa.s of greater strength the value would be .£6 to 
£7 per ton more. 

These fibres appeared to have bei'ii well grown, but not very 
satisfactorily, prepared. The fibre from the wild plant, Musa 
maUiccensis, was the more promising. If greater caie were taken 
in the extraction inwiess .so as to obtain properly separated fibres 
of greater strength the products would meet wj,th a satisfactory 
sale. , , 

Samevieria zeylaiiica. 

An inquiry relating to the value of .samples of “ Murva ” fibre, 
grown experimentally in the Strains S^tlements, was referred 
to the Imperial Institute by the flommercial Department of the 
'Board of Trade in 1903. 

The sampl?' wliicli was first forwarded only weighed 2’6 grams 
Illirl 1H ufafckd liaatT a-v-fisartfor) 'fVnTn D laillCflA Iaa^. Tf. llAfl A 
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white, lustrous appearance and a staple of about 60 cm. 
(20 inches). A second sample was afterwards received, which was 
very similar in character and appearance to the first, except that 
it had a very slight yellowish tinge. 

Owing to the small amount of fibre available, a complete 
chemical examination could not be carried out, but the following 
determinations were made by the msual methods, h'or com¬ 
parison, the results furnished by the examination of other 
specimens of the fibre of Sansevieria itei/lanica by the Scientific 
and Tiechnical Department of'the'Imperial Institute are also 
quoted: — . 


•%- 

1 

I Moisture. 1 

1 * 

1 Asli. I 

Cellulose. 

Length of 
j ultimate libre. 


Per cent. 

Per cent. 

Per cent. 


Straits Settlements 


0'7 

75-9 

1-3 ram. 

Grenada . 

iH, . 

1-4 

' 79-7 

1-5 mm. 

Assam . 

i 9-4 

o-v 

75'iJ 

]'9 mm. 


From these results it appears that the fibre from Selangor was 
fully equal in quality to specimens obtained from other sources. 

The fibre was submitted for commercial valuation to two leading 
firms of fibre brokers, who were informed of the favourable results 
which it had furnished on chemical examination. One firm re¬ 
ported that the sample was a A-ery sti'oiig, clean, hard fil*re, of 
good colour, but rather short and tapering; it was coarser, and not 
quite so soft and pliable as is usual for the fibre of Sanscoicria 
ze.ylamca. It was stated that owing to the want of regular sup¬ 
plies the fibre had not a recognised position on the London market, 
but consignmejits of long staple have becji sold at A’ery high prices. 
The value of the specimen was given as about .£36 per ton (with 
Sis.a! hemp at £37 per ton), but if long and of similar quality it 
would have been worth £40 per ton and upwards. 

The other brokers to Avhom the fibre was submitted valued it at 
£33 per ton, and £36 per ton if “ bright white,” at which ])riccs 
they stated it would meet with ready sale. 

It would appear from these rei)oris that these samples of fibre 
of Sansevieria zeylanica were of good quality, and'that consign¬ 
ments of similar character would probably meet with a ready sale 
on the London market. 

t 

South Austealia. 

Samples of Sisal heiup, bowstring hemp, and Mauritius hemp 
were lorwarded in 1908 by the South Australia Ohamber of Mnnu- 
factures (Incorporated) to the Commercial Intelligence Branch oL 
the of Trade, and were transmitted to the I^pperial Inst]- 

tute for examination and valuation. The sampfes were too small 
to odniit of a complete chemical examination being carried out 
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Agave rigida var. sisalana. 

This sample of Sisal liemp consisted of wliite, strong fibre with a 
staple of average length 40 inches. On chemical examination it 
furnished the i^llowing results:—Moisture, 8'8 per cent.; ash, 
0'7 per cent.; cellulose, 79'1 per cent. A comparison o*f these 
results with those yielded by .specimens of Sisal hemp cultivated 
ill other Oolonies is given in the following table: — 


Source. j 

1 

* Moisture. 

t • 

Ash. 

Cellulose. 

j • 

• 

Per cent. 

Per cent. 

Per cent. 

South Auatralia . 

8-« , 

0-7 

I 79-1 

Hahamas . 

12-8 

4-4 

75 9 

Trinidad 

' Il-tf 

• ]-0 

• fl-i 

New South Wales. 

9-8 

1-0 

77-7 

India (Saharanpur). 

'JT 

' • 

()-8 

82-4 


From these figiiro.s it is seen that the present specimen furnished 
a low proportion of ash and a high proportion of cellulose; it was, 
therefore, of good quality and likely to be durable. 

The brokers reported that the fibre was of good length and 
colour, fairly strong, and worth from £33 to j£38 per ton on the 
London market. 


liaitscvicria zeylaniva. 

This specimen of bowstring hemp was clean, of good cidour, and 
had ail average length of 38 inches. It yielded the following re¬ 
sults on chemical analysis :—Moisture, 8'1 per cent.; ash, ()'4 pei 
cent.; cellulose, 80'9 per cent. In the following table these re¬ 
sults are compared with those furnished by specimens of this fibre 
grown in other Colonies : — 


_ 

Source. 

1 Moisture. 

Ash. 

Cellulose. 

South Australia 

Per cent. 

8-1 

Per cent. 

0-4 

Per cent. 
80-9 

Assam.,. 

... i 9-4 

t)-7 

7.5-t> 

Grenada . 


1-4 

72-7 

Straits Settlement! ... 

... : 9-9 

U-7 

7.5-9 


These numbers show that the sample yielded a very low per¬ 
centage of ash, and contained an unusually large proportion of 
cellulose, and on these grounds was regarded as of good quality. 

The brokers reported,that it was ,a soft, fine fibre, but somewhat 
deficient in strength, and of the value of i‘38 to £35 per ton. 

V * FuTCTOia gigantca. 

This sample^! JJauritius hemp wms of fair coloua, but had not 
been so carefully prepared as the two preceding samples; its staple 






106 


COLONIAL BBPOET8—MISCBLLANEOrS. 


was about 5 ft. in length. The results obtained on chemical 
examination were as follows;—Moisture, 8'5 per cent.; ash, 1‘4 
per cent.; cellulose, 74'5 per cent. In the following table these 
figures are compared with those yielded by specimens of Mauritius 
hemp from other countries : — • 


Source, 

Moisture.' | 

» 1 

Ash. 

Cellulose. 


, 1 

Par cent, ; 

Per cent. 

Per (;cut. 

South Australia . 

8-.5 1 

1-4 


Southern India 


!_ 

77-7 

Grenada . 

10-2 i 

2'-l 

77 8 

Victoria . 

IMi ' 

e-S 

72-2 

British C^entral Africa 

i * 

8-7 

M 

7.'')-8 


Til this ca.se the celliilo.se was somewhat below the average, ami, 
on this account, the fibre was jirobably of less durable character. 
The brokers leported that the fibre was \ery long, but of poor 
colour, roughly jirepared ami wtaik. Its value on the London 
market was from £28 to .£iiO per ton. 

Vlin'd dluifdjlii, 

A sam])le of filin' of flu' “ Dagger I’lani ” {Yiivni iiloifoliii) 
w'as forwarded to the Imperial Institute in 1001 for e.xaniimition 
and commercial vaTuntioii from Kingston, .lamaiea. It was 
stated that the plant grows abundantly in certain districts-of 
Jamaica, where the fibre is ('xtracted by the jieasantry, and that a 
sample of the fibre was valued in England in 1885 at ilOto ,£20per 
ton. 

The present sample consisted of a tangled mass of fibre yf a 
yellowish or pale buff colour. It was somewhat hrittle and not 
very strong. The staple was of irregular length, varying fiom 
about 6 to 20 indies. On examin.ation the following results were 


obtained; — 



Per cent. 

Moisture . 

. 9-8 

Ash . 

. 1-7 

o-ilydrolysis (loss). 

. • ... 21-4 

/3-Hydrolysis (lo.ss). 

. 27-3 

Mercerisation (loss). 

. 8-2 

Acid purification (loss) 

. 6-0 

' N iiration (gain) . 

. 38-4 

Cellulose . 

. 70T 

• 

• 

Length of ultimate fibre ... 

. 1-3 mm. 


These results indicate that the sample was of an inferftr 
character, vay susceptible to attack by alkaljf, add that it would 
probably not be very durable. . 
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A representative specimen of the material was submitted to a 
firm of brokers for commercial valuation. They reported that, 
owing to the faulty preparation of the fibre, it was in the condition 
of tow, and worth only from £1 to £8 per ton, but that if it were 
properly proplired and cleaned, its value in the London market 
would be about £20 per ton. 

It was suggested that a.further sample of this product, more 
carefully prepared, sliould be forwarded for further investigation. 

■ 

Abyssinia. 

Musa species, 

A sample of rope of native mainifacture was included in a col¬ 
lection of Abyssinian products wliiiph was forwarded to the 
Imperial Institute by the Sudan Agent at Cairo in 1005, 

The rope was fairly well made, but was of somewhat uneven 
diameter. As rojic, it wa,s of little interest here, but the fibre of 
which it wa.s coniposi^il appeared to be oF good (jiiality, and it was 
therefore thought di'siraide to oxaiuiiie it. A ])ortioii of the rope 
was accordiiig'ly untwi.steil, and the filu'e wa.s examined with the 
following results: 

The fibre was fairly fine, soft and lustrous, but of somewhat 
inferior strength. It had been well cleaned and prepared, and 
was pale buff in colour witli some light brownish stains. Trom 
the general appearance of the fibre it seems probable that it is 
derived from a spi'cies of .'1/ iisa. 

The following table gives the results of the chemical examina¬ 
tion of this fibre, together with those obtained with other Musa 
fibres from East Africa for comi(ari.snn ; — 


Fibi t* of IJanana Jihre 

Musa Kht-dv from from Kast Africa 


• 

Fibre 

Gerinsn Fast Africa. 

Protectorate. 

__ 

from 






Abyssinia, 






Isi 

2n(l 

No. 

No. 



quality. 

quality. 

11,550. 

11,252. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Moisture. 

8-2 

9-7 


10*3 

10*4 

Ash . 

8-4 

1*5 

V7 

4*8 

2*2 

n-Hvdrolysis {1 o»h^ . 

2iM> 

lb-/) 


15*8 

20*1 

<Miydin]ysis yioisT . 

29*0 

Ib-l 

18'8 

2H*3 

6*1 

24*0 

Aciti puTification (loss) 

9*0 

0-8 

3-7 

5*8 

Cellulose. 

G9-8 

78*1 

74*5 

7.1-4 

74*4 

Length of ultuiiato Hbres 

8*2-()'r) mm. 

2'6-6*9 mm. • 

_ 

— 

Mean 

Mean d'8 mm. 

• 



4' 18 nun. 






* 

The above figures show that the ^bre from Abyssinia was in¬ 
ferior to th^ other fibres with which it was compared. The per- 
Ventage of cellulose was low, and the loss on hydrolysis rather 
high, iudicaffing|that the fibre would probably die affected by 
exposure to moisture. 
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The lihre of whieli the rope was luado ii[ipears nn the wli le to he 
of sufficiently p'ood ijiiality to fiml a sa!(> in this couiitiA ami it 
was sup-fi’esied that, if tlu' product i\as a\'ailal>l(‘ in (|iia tity, a 
larp'er sample miplit be forwarded so that it could he suhiii tied fo 
experts for valuation. It was pointed out that tlid fihn' ii ’ended 
for export should, if possible, have a leiip'tli of at least -1 tci t, and 
be well cleaned and prepared. 

« 

Gee MAN East Al^oca. 

Mma species. 

Attempts have been made durine' recent years in (iennan Ea.st 
Africa to utilise two species-of Musa, J/. Knstic and .1/. nlutjur- 
ensis, f(5'r tlif production vf fibres, and, in vi('w of the iiitere.sf 
which thi.s subject might have for plant* rs in tlie adjacent IJritish 
Protectorates, samples of these fibres have been exiiiniiied at the 
Imperial Institute. The specimens wfire supplied throng'h ihe 
Foreign Office and H.M. thtfisul at Zan/iliAr, by Prob'ssor Zim- 
mermann, .ilireetor ot the Biological ami Agvieubnral Institute 
at Amani, who also tarnished the following paitienlars regarding 
the fibres. 

The fibres are prejiared by the natives in a very jirimitiM* 
manner, but samples from each sjiecii's which were fni’\\ard('d to 
Germany in JllO'l were re])orted by e.vjjeris to lie of very good 
quality, though inferior to fi’ue Manila hemp. The phniiLs do not 
produce suckers, and tlierefore can only lx' jiropagated from the 
seeds, which in both ea.ses germinate fairly easily. Tlie yield of 
fibre from Muxa iihiijurcnxix is small in comparison with that from 
Muxa texlilis, the Manila hemp plant, Init it is possible that ibis 
disadvantage may be couqieiisated b\ the more rajiid growth of 
the former phant, and by cheaper labour and improved methods of 
fibre extraction. 

The sample.s of fibre were examined in the Scientific alid 
Technical Department of the Imperial Institute, and were sub¬ 
mitted to commercial experts for valuation. 

The samples of Mvxa Enseic fibre were, of two qualities. The 
sample marked “ first quality ” consisted of nearly white or inile 
straw-coloured fibre, which was of lustrous ajipeaiaiiee and good 
strength, and had been well prepared. The length of staple was 
OA to 6 feet. < 

The sample marked “ second quality ” was of a darker colour 
than the previons sample and slightly inferior in strength. The 
staple w^s from 4 to feet long. 

The sample oiMusa ulugvrensis fibre resembled i^^MmaEnsete 
fibre in appearance, but was less lustrouf and harsher to the 
touch. ' 

The result.s of the chemical examination of these samples of 
fibre are given in the following table. There are no results flt. 
any previous investigation of these fibres available ftr comparison, 
for although Mum Ensete grows in Jamaica, and some experi- 



iiieuts <m the extraction of the fibre were carried out uiany years 
age, 111 ) chemical examination was recorded. 


« 

Mum Ernie. 



1st Quality. 

* • 

2nd Quality. 

nhiDureiisis. 

Moisture ... . 

• 

Per cent. 

• 9-7 , 

Per cent. 

9-4 

Per cent. 

10-2 

Ash ... ... ... ... 

• 1-5 

1-7 

1*G 

f,-Hydrolysis (loss) • ... 

10-3 

13-0 

22-9 

/i-Hydrolysis (loss) 

15-1 

18-3 

24-7 

Mercerisatioii (loss) 

11-0 

12-7 

17-9 

Acid purification (loss) 

0-8 

3-7 

6-5 

Nitration (gain) . 

.dti'.'i 

. 26-3 

1 fl-4 

Cellulo.se . 

78-1 

74-5 

70-7 

Lenght of ultimate fibre ... 

3-fi-,‘>-9 mm, (()-10-0'2,3 in.) 

2-2-4-7 mm. 

• 

Average length 3'8 mm. (0'15 
in.) * 

(0-084)'18 in.) 
Average length, 
3'1 mm. (0'12 in.) 


Tliese figtires show Unit the samples of Mum Enwie- fibre were 
rich in cellulose, fairly resistant to (he action of alkali—as shown 
)>y (he results of hydrolysis and mercerisafion—and contained hut 
a small propoition of adventitious impuifty, as indicated hy the 
I’CSuHs of the ash and acid purification detenninations. In all 
these Vspects the sample marked “ first quality " was superior to 
that marked “ second quality.” The fibre was doubtless of con¬ 
siderable value and would probably prove a very durable material. 

The results also demon,strated that the samjile of Musa ulugu- 
reiisis fibre was decidedly inferior to tho.se of Musa Euscie in all 
points referred to above, and would consequently be less durable. 

•The commercial expert.s to whom the fibres wei-e submitted 
reported that they were of very proi'nising quality. The “ first 
quality ” of Musa Eitscfe was st.ated to be of good bright colour, 
well cleaned, readily saleable in the London market and probably 
worth about i'-'iO per ton. The " secoml quality ” wfis considered 
to he inferioi in colour hut of good quality, and worth £45 per 
ton. The fibre of Musa ulvgurcnsis was regarded as a very use¬ 
ful material J)ut inferior to that of Musa f/nsete; its value, was 
estimated at £40 per ton. These valuatioms were ha.sed on the 
expectation that no special difficulty will he encountered when the 
fibres are. worked b 3 ' machinery in manufactui’injf processes. 

The results of this investigation showed that these Ea*t Aj^rican 
Mvsa, plants would no doubt prove well worth cultivating for the 
sake of their fibre, r^hieh, if carefully prepared, would obtain a 
ready sale at good prices. It w’as stated *n the Official Report on 
the British East Africa Protectorate for •1903-1904 (Cd. 2331), 
^liat a wilcPbanana plant which produces an excellent fibre grows 
in several d^tricts of the Protectorate. It was suggested that 
possibly this plnrft might be one of the species of ifusa referred to. 
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Steps were therefore tahen to identify the plant and pre¬ 
pare samples of fibre for examination at the Imi)erial Institute. 
The results of these investigations have already been described on 
pages Gl-(j4. 

, Lihehia. ' 

A sample of fibre from Liberia, forwarded in 1904 to the 
Commercial Intellig'ence Branch of . the Board of Trade by 
H.B.M. Consul at Monro via,, vvas transmitted to the Imperial 
Institute for examination. The fibre wa.s obtained from plants 
growing ill the neighbourhood of the, pbrt of Sino, but no infor¬ 
mation was available regarding its botanical source. 

The sample consisted of a number of small bundles knotted at 
one end, the average length of stajde being 2 feet b inelies. It 
was evidcntl.y a leaf fibre, and may possibly have been derived 
from a speeiofJ of Ajjatw, The fibre w!is dry and liarsb and varied 
in streng’tli, some portions lieing good and otliers dolieient in this 
respect. It jiossessed a slight greeiiisli •colour, and in addition 
tile biindie.s contained a few, reddisli-browia strunds. There is 
little doubt that the fibre was iiisiiffieieiitl.y prepared, and more 
careful treatment ^v•ould probably considerably iinjirove its colour 
and quality. 

The nbemical examination of the fibre furnished the following 
results, for comparison witli which the figures given liy a sample 
of Sisal hemp from tlie Bahamas are also quoted. It may be 
mmitioneil that the fibre from Libeifa was partially cleaned by 
liackliiig before analysis. 



Filin' 

Sisal Hvmp 


from 

from the 


Lilioriu. 

Baliamas. 


Per cent. 

Per cent. 

Moisture ... 

1(1-4 

12-8 

Ash . 

20 

4-4 

o-Hydrolysis (loss) 

21-7 

12-0 

jl-Hydrnlysis (loss) 

24-2 

16] ' 

Mercerisatioii (loss) 

9-2 

13-4 

Acid piirificatinn (loss) ... 

2-8 

8-1 

Nitration, (gain; ... 

32-0 

29-T 

f'eHulose” ... 

7.3-5 

75’9 


( 1’2-1-9 mm. 

Length of ultimate fibre 

1 

... or 



( 0-058-0-076 

in. 


These figures indicate that, so far as (diemical composition is 
concerned, this fitre from Liberia vvas of very fair quality, and 
eompajed /avourably in most resjiocts with the saiiqile of Sisal 
hemp from the Bahamas. It was distinctly inferior to the latter, 
however, in the great loss on liydrolysis, amj this fact suggested 
that it might not he so durable as true Sisal licmp when exposed to 
the action of wealc alkalies or«water. The fibre might probably be 
improved in this respect by more careful preparation. ' 

This fibre fro^fi Liberia belonged to the class chiefljl utilised for 
rope-making, but owing to its short length it would only realise 







IMPERIAL INSTITUTE—I. FIBBEB, 


111 


a moderate price for tliis purpose. llroJcers to whom the present 
sample was submitted valued it at £10 to £18 per ton in London, 
but stated that if the fibre \^-ere well eleaned the price per ton 
would probably be increased by a few pounds, 

I „ 

Beazil. ' 

“ Carud ” and “ Makimheira ” Fibres. 

Samples of these fibres were forwarded by the British Consul at 
Bahia to the Eoreigu Ufficc,^au(l were tT'aiLsniitted to the Imperial 
Institute for chemical examyiatirvu and coniincrcial valuation. 
The .specimens were aeeompanied by a memorandum from the 
Consul, which conlained the following particulars relating 
to their origin and mode of preparatiou. 

(larua fibre is stated to be derived frnn\,n plant which is erimmon 
in the northern parts of the State of Bahia, and thrives be,st at 
high altitudes. The extraction of the fibre is carried out by the 
natives in the following inunner. After the stems have been cut 
the outer barb is reiuovml. and the rough filu’e is retted by steeping 
it ill wiiter for fifteen days, and is aftorward.s scrajiod witli a blunt 
knife. The green iibre thus obtained is dried and twisted into 
ropes, which hitherto have only been employed locally. The 
preiiarutioii of .tlii.s lilire by machinery was commenced by a 
British firm, and it was ('.\])eeted that large samides of the pro¬ 
perly pi'oinired material would .shortly be available. It was also 
stated that experiimuits were lieing carried out on the cultivation 
of the plant. 

Makiaibeira fibre is derived from a plant wliicli is closely allied 
to Carmi, and grows abundantly in proximity to it. This fibre is 
of a softer quality than that of Cania. 

The samples submitted were as follows; — 

No. 1. (laruu fibre, prepared by natives, hulk and pulp re¬ 
moved. A wdiite, fairly .strong fibre, but not well jirepared. 
Leng'tb of .staple a))out (! ft. 

No. 2. Haud-madc rope from green Carud fibre. 

No. 3. Mnkimbeira fibre prepared bj'' natives, cuticle and pulp 
partially removed. In its general appearance this sample, which 
ivas very small, chwely resembled No. 1. 

A portion of the Carud fibre (sample No. 1) was cleaned as far 
as po8.sible by hackling, and was submitted to chemical examina¬ 
tion with the. fotlowing re.sults : — 

Per cent. 


Moisture . 8’4 


Ash . 

... ... ... O ^ 

. *... 3T 

o-IIydrolysis (lo,ss). 

. L%6 * 

j3-Hydrolysis (loss). 

. 33-7 

Acid purification (hiss) 

... . . 15-3 

Mercerisation (los.s). 

•. . 23-5 

Nitratioi^ (gain) . 

. . . 17-3 

Cellulose . 

g 

. 69-8 

Length of ultiAate fibre ... 

. 2-6 mm. 
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This fibre contained little or no ligno-cellulose, which w: 
shown especially by the pale colour of the nitration product and 1 
the fact that when the chlorinated product obtained in the cour 
of the estimation of cellulose was acted on with sodium sulphit 
only a faint pink coloration was produced. The considerable loss 
sustained by the fibre on hydrolysis and mercerising showed tli 
it was very sensitive to attack by alkali, and was, ihereforo, n 
likely to be so durable as some other fibres. 

The sample of Makimbei”a fibre was too small to admit i 
chemical examination. 

Tho samples were submitted to 'fibre brokers, who agreed : 
stating that though of good length and fair colour they were irr 
gular in strength as the result of faulty prejiaration, and for th 
reason the fibres in theirpresent state wereoiilysuitablo for adnii 
turn Mth better material* for the manufacture of cordage. T1 
(’arua fibre was valued at from £111 to t'Ki jier ton, and the han 
made rope, which apjiears to have been jirepared from select! 
fibre, at A‘25 per ton. The Makimbeira fibre was stated to 1 
worth from ,£i;j to i!2() per ton. *' 

From the foregoing report it is evident that, if better prepare 
these fibres might be of some eommereial value, especially if 
constant sup])ly of average quality could be maintained. 

('onfirming this ojiinion, information was received at a lat 
date that a consignment of dressed Cariia fibre had recent 
realised the price of £;il per ton in public auction in London. 

Since the botanical origin of tliese fibres was not definite 
known, application was made to the Consul at Bahia for spgcime: 
of the plants from which tlu‘y are derived in order that the 
identity might be determined. These i)lants were received in d 
course and were transmitted for identification to the Boy 
Gardens, Kew. 

It was .stated that both plants belonged to the pineapple nrd( 
Bromeliacdi', that plants of this order abound in many parts 
South America, and their fibres appear to be nmj)loyed locall 
but whether these have any commercial value h.as yet to be asc( 
tained. The Caraguatii, produced by Hroiiirliir arcfcntina, whi' 
is abundant in the Argentine Bepublic and in Paraguay, is a ca 
in point. Some account of it is given in the “ Collected Pape 
on Vegetable Fibres from the Kew Bulletin,”2ud ed.,pp. 110-11 
The Cariia, or more correctly, Caroa fibre, is said to be produc 
by Neoglaziovia mmegata, Mex. The Makimbeiro is probably i 
allied species, but this could not be accurately determined owii 
to the absence of flowers on the s[M>(:imen submitted f 
identification.* 

• • 

Hihianvs radiatvs. 

A sample of the fiime of Hibmens raifmtv.t, forwarded fre 
Brazil and labelled i'CanliaTno brasiliensis, Perini, Type B, II 
130 days cultivation,” consisted of a pale, biift'-coloured lustro 
fibre which was rather harsher and somewhtd weaker tKi 
European h*mp, and had not been very fv-elr cleaned, soi 
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portions being rather “gummy.” The fibre was mostly about4feet 
to 4 feet 6 inches long, and varied up to 6 feet. The lengtli of the 
ultimate fibres was from 2-6 to (S'G mm. (or OTO to 0'26 inch) with 
an average of 3'C mm. (or ()T4 inch). In this respect the product 
closely resemblq^l jute, as would naturally he expected in the case 
of a fibre of the Hib/sriix otou]), but differed considerably from 
hemp, the ultimate fibres of which vary from 5 to .fif) mm. (or 0'2 to 
2’2 inches), with an average of about 20 mm. (0'8 inch). 

Commercial experts reported that fhis “ Oanhamo ” fibre could 
be employed for mixing wii?h Italian or French hemp, and would 
be worth about i‘2C to £27 pef ton.* On the date of this valuation 
Italian P.C. hemp was quoted at £44 to £45 per ton, and Polish 
hemp at £34 to £37 per ton. 


MTSC EL L .V N ECUS FIBRE.S. 


FLOSSES OR “ SILK-ariTONS.” 

The flossfes or “ silk-cottons ” are fine, soft, lustrous materials 
consisting of the seed-hairs of certain plants. The most valuable 
of these products is “ ka])ok,” derived from Erimlcndmn anfrac- 
tuosum, and jiroduced princiiially in Java, and to a small extent 
in India. “ Xaimh ” is used chiefiy for stuffing cushions, 
pillows, chairs, matfres.ses, and other articles, and is specially 
adapted for this purpose on account of its very resilient nature. 
Other uses have been suggested, however, and an account of these 
has been given ill the Ihdliiiii of the fiiii/criti/ Institute (1905, 3 . 
222-225). 


IJciANDA. 

Bombax species. 

A sample of silk cotton was forwarded to the Imperial Institute 
by the Acting Commissioner of ITganda in 1906, tvhich was stated 
to have been derived from a tree which occurs frequently in 
Unj'oro and is common in the Bugoma Forest. Botanical 
specimens had been forwarded to the Briti.sh Mu.seum, whence it 
was ascertained that the plant is a species of Uombax, probably 
Bomhax huDnofozense. 

The floss was soft and very lustrous, of pale, buff colour and 
well cleaned, but of rather poor strength. The fibres varied in 
length from 0'7 to I'O inch, and had a diamete# varying from 
O’OOOG to O'OOIG inch, with an average of 0'UU112 inch. • • 

Microscopical examination showed that the fibres consisted of 
long, flat, unicellular Ifairs, which were hoBow, and had very thin 
walls. They were very smooth, devoi^ of surface markings, and 
tapered at both ends. 

A chemical examination of the floss yielded the following re¬ 
sults, for comparistoi with which the figures obtained for samples 

12760 ® 
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I'OIA'N'-' 


of '• hipi't^ " Er 'mU'mlmi anfractuomn, have beeji 

aclilod. - -.-— - _ 

I’roseiit , SeycheUes / Java 


—. 

Sailiple, 

KiipiTk. 

j Kapok. 

1 

Moisture . 

A»h (on the dry fibre) 
Cellulose (on tlie dry filin')... 

IVrn-tU. 

lll'H 

fis ' 
... 1 63m j 

1 f 

Per cent. 

itro 

21 

6! 3 

i 1'or cent. 
10-9 

1-3 

f!3-f> 


It will be seen Hint this fluss wa^ very siinillir in composition to 
the “ kapok ” of comiiierce. 

The ITgantla floss was ('(|ual in TTsilieiuy ami length of fibre to 
a standard 'sample ol " kapok.' It would have similai' com¬ 
mercial applications a.s an iijiliolstcuy material, ami it clean and 
in good condition would jii'ohahly be wortli aiiout od. per lb. in 
England. < 

VVn,sr ;\feic.\. 

Krioihndrun (iiifrad’insum. 

Southern Xlr/ciin .—In Eebiauny, UlUii a s.niiijde of kapok wa.s 
forwarded to the Imperial lii.stifute from Lago.s with a reijue.st 
for a re])ort on its (juality ami value. It w .s e\pl,lined lliat tlie 
product wa.s discoloured and dus'y tinougli having lain on the 
ground after falling from tbe tiees. 

The fibre was darker in colour than ordimuy commercial 
kajink, but otherwi.sc jxi.s.sc.s.-iod tin' usual cliaractcrs, being 
straiglit, soft and .silky, re.sili(-iit, and of poor strength. The 
diameter of tlie fibres varied from O’OOOdd iiicb to O’OOlk! inch 
with an average ot O'OOOTfj inch. 

The following table include,s the results of the chcniical exami¬ 
nation of the present .samide and also of tw’o other samples- of 
kapok for comparison; — 


— 

Present sample' 
from Lagos. 

j 

Genuine Jav,a j 
Kapok. 1 

Kapok from 
Seychelles. 


j Percen'. 

Per cent. 

Per cent. 

Moisture . 

1 n 9 

10-9 « 

10-0 

Ash . 

1 2-8 

1-3 

2-1 

Cellulose . 

I 50.3 

fi3-6 

61-3 


It, will he seen from the above figures that the Lagos kapok 
contains a lower percentage of cellulose and a higher percentage 
of ash than either of the others. t 

The samide was valued 4>y brokers at oL/. per lb. in London, 
the price of best quality, machiiio-cleanod Calcutta., kapok being 
4J(/. per lb. at the same time. Q’hc Java and Indian kapoks, 
which form the hulk of the present supplies, ,ye fdirly white, and 
it might be a little difficult at first to substitute a brown kapok 
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like tlio Lagos sample. The brokers, however, were of opinion 
that the product would probably sell freely provided that regular 
and sulficient supplies could he assured. 

Thi.s kapok from Lagos was inferior in commercial value to 
.Java and India# kapok, owing to its darker colour, and.to the 
fact that it was weather-beaten and stained. It was recom¬ 
mended that the seeds should he removed before export. 

Gold Coast. —This was a specimen'll clean fibre, free from seeds, 
of dull greyish-brown colour and good lustre, soft and silky, but 
somewhat “ felted ” and nof -^ery jesilient. 

The fibres possessed the usual characteristics of kapok. They 
were from O'S inch to IT inch long, and O’OOOe to O'OOll inch in 
diameter, the average diameter being .O’OOOS inch. 

This sample was inferior in colour to»good commercial kapok, 
was also less resilient, and would probably be not worth more than 
Ad. per lb. in London. The condition of a portion of the sample 
suggested that it had beAi allowed to lie on the ground for 
some time and becomS soiled and weather-beaten before being 
collected. 


Fiintvmia elastim. 

Gold Coast. —In 1904, samples of the secd-flos.s and fruits of 
Fvnhmia elastira, Stapf, were forwarded to the Imperial Insti¬ 
tute from the Clold (’oast Colony. It was slated that large 
quantities of the fibi’e are available during the months of October 
and \«veinber, and it was desired to ascertain whether the 
muteriirt posses.scs any conimendal value. 

The fliws was coniiiosed of fine silky liaiis of a pale, reddish- 
brown colour and of good length, mostly from 1^ to inches, 
hut was very weak and lacking in resiliency. 

On chemical examination it gave the following results: — 

Per cent. 

’Moisture . 14T 

A.sh. 3T 

Cellulose . 5G'4 

A representative specimen of the product w'as submitted to a 
firm of fibre brokers, wlio reported that it was of poor quality and 
not well adapted for use in upholstery or for any other purpose 
to whi(di the somewhat similar fibre known as “kapok” is 
applied. The djiinion was expressed that the material was not 
likely to meet wdth a ready sale in the London market, and was 
of uncertain value, but, perhaps, might realise Id. per lb., a price 
which, after deducting the cost of collection and trSnsport, would 
probably be, unremunerative. * * 

• Seychelles. 

t 

Eriodendron anfractn$svm (•?). 

'This material, received in 1906, was labelled “ Sample of 
kapok, Mahd, Seychelles,” but no information was given regard¬ 
ing its botanical or^in. It was a light silky floss of pale cream 
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colour, and contained some small particles of woody material 
and a few seeds, the latter resembling those of the tree Brio- 
dendron anfractuosum, which yields genuine kapok. 

The doss was clieuiically examined in comparison with a com- 
mcrcia] .specimen of genuine Java kapok, andt the following 
results were obtained: — 

Seychelles kapok. Java kapok. 


'• Per cent. Per cent. 

Moisture. „ lO'O lO't) 

Ash (on dry fibre) ' 2'1 1'3 

Cellulose (on dry fibre) .. Gl’3 G3'6 


Length of fibres. . ... 0'75 inch — 

Tliese figures indicate that in composition, as in appearance, 
the kapok from Scyclielh's closely resembles the product from 
Java, and, as Briodeiulron tutfraHiwsim occurs in the islands, it 
is probably derived from tlie same tree, ^’here is no doubt that 
material represimted by this sample could be utilised com¬ 
mercially for the same purposes as Java kapok. 

A sample was submitted for valuation to commercial experts, 
who reported that the material was of very nice (jnality, but 
pointed out that it slujuld be tboruugbly freed from the seeds 
and fragments of pod before ('xj)oriiug to thi.s country. It was 
valued in lf)()G by manufacturers at Id. to -lid. per lb., but similar 
material if projicrly cleaned would jii'obahly ri'alise Id. jier Ib. 
more. Tbe usual j)ric(' of Java Icajiok in the liondoii market is 
from 4d. to 5d. per lb. 


India. 

Samples of Indian vegetable flosses w'ere forwarded by the 
Officiating lleporter on Economic Products to tlic Government 
of India with a reque.st that they might he e.vaniined and their 
commercial value ascertained. 

Descrijition of Sfeewnens, —The speeimens forw'arded for exami¬ 
nation were as follows: — 

No. 1.—“'Pod of Efiodcndrnn anfroctiwsmn.” 

No. 2—-“Pod of CorliloxjK’nimm (lossypium from llundel- 
khund. United Provinces.” 

These pods would possess no coraitK'reial value fn tins country, 
■since it would not prove remunerative to extract the, floss in 
Europe. 

I^. 4—^Registered No. 17,742—1. “ Floss from CoeMotper- 

mum Gossypium from Rundidklnind, United Provinces.” 

This floss was of a dirty cream colour ^nd contained a small 
quantity of seed. Jt •was aggregated into flocks and was harsh 
and only slightly resilienl. Tlio staple was irregular in length 
hut, on the wliole, very short. ‘ r 

No. 4.—Registered No. 19,553. “ Floss from <£!oehlotpermum 
Gossyphim from United Provinces.” ’ 
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This material resembled No. 3, but contained a larger pro¬ 
portion of seeds and fragments of leaves. The staple was very 
irregular in length. 

No. 5.—^Eegistered No. 19,397. " Floss from Calotropis gigan- 
tea from Kisheifgarh, Jaipur.” , 

This material had a pale cream colour, and was fairly clean, 
containing only a few fragments of fniii.. It had a brilliant 
gloss and was softer and niore ro's^i(mt than any of the other 
specimens. Its staple w'as irregular and varied in length from 
85 to 35 millimetres (TO to* 1^4 inches). 

Chemicn! Ej'innination .—The ihiu'e flosses were chemically 
examined in the Scientific and IVchnical Deparlmeut of the 
Imperial Institufe ami the results .so. obtained are given in the 
following table, whicli conlains for convenience <if cijmpari- 
son the results yieldcul by a sample ot* Java " kapol*,” and also 
by a specimen of the tlo,ss of Caloh-oyti pi-vicra which was 
examined in the Deparlnnjiit in liS97;- - 


Registered N'o. 
of Specimen. 

Origin. [ 

) 

Moisture. 

Ash. 

1 

j Cellulose. 



Per cent. 

Per cent. 

! Per cent. 

17,742-1 

1 Coclilosponnum (lossypiiiiu 

lu-a 

3-1 f) 

4G'3 

i!i,r>r.:i 

! Coclil<i»|)cnnimi (ioHsypinm 

lU-(t 

4‘4 

4ti’9 

ii),;w7 

1 Calotropis gigantea 
! Java "kapok " . 

!)-;i 

KftI 

2-7 

I'H 

Uf'S 

63-6 

J... - 

[ Ciilotropis proaerii. 

9-(l 

3-(l 

C9-8 


A comparison of these figures .shows lhat the samples of 
CocM()S'iH‘rmu)ii floss are decidedly inferior lo the Java “kapok’ 
and Calntrnpi.f flos.si's with j'egard to the amount of cellulose 
which they contain. The Calotropis gigantea fibre is equal to 
the “ kap<ik " in this ros])ect, wliilst tlu! Calotropis proeera is 
soillewhat richer in cellulo.se. All thi'.se flosses, however, contain 
a much .smaller ju'oportioii of cellulo.se than cotton, whicli under 
similar cniiditinus yields from 95 to 9(i'5 per cent. Their defi¬ 
ciency in this constituent accounts for their poor tenacity, and 
it is possible that even it the' mecliaiiical diitlculties encountered 
in spinning such materials were overcome', tlu; rc'Siilting fabrics 
would deteriorate so rapidly lhat no demand for them could be 
maintained. 

Of the Indian flosses now nnder examination, only one— 
Nc’. 19,397—was considered at. all likeh’’ to be .suitable for textile 
purposes, and it was submitted to an expert for Jechnical trial. 
The expert reported that the flo.ss was coinjcoscd of straight, jion- 
adlierent fibres which w'ere liner than those of good quality 
cotton, and that the material wms too slippery and fluffy to be 
spun alone, but that if might be spun in #dmixture with cotton 
or wool, and that a fabric so preparoij might for a time attract 
aitention as & novedty. 

The Indian fosses were, with the exception of No. 19,397, not 
nearly so soft and fcsilient as Javanese “ kapok.” Attention has 
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fieyueiitly been drawn to a similar defef;t in conuaewial Indian 
“ kapok/' ml kas umiaUy been regarded as being due to 
the material having been loo liifrlily compressed in order to 
lessen freiglii ciuirges. In the pi'osout epecimens, however, the 
inelastic cliai'iicfer could not liuve been due t^ fliis cause, but 
liad probably been jiroduced by beating the floss in order to 
remove the seeds. It is .stated that in Java a form of cotton gin 
has been successfully used for freeing the " kajiok ” from seeds, 
and doubtless the cominereial value of these Indian flosses as 
upliolstery materiaks would be enhanced if tliey wei'e (leaned by 
such a pro(,-e.ss, instc^ad of by, the .-rude metiiod ol beating out 
the seeds now emjiloyed. 

Ihe re.sults of tlie inve.sfin'ation of tlu'se Indian flo.sses show 
that the.sc^ imxlucf.s are, on the whole, inferior to the “ kapok ” 
prodtuvd in Java, but th,at in view of some of Ihe uses to which 
kapok and its sub.slitutes are now being aj)plied, it is quite 
likely that a market would be found for tliem at lower rates 
than tho.se obtainable for the Javanese material. It was pointed 
out, how Cl or, that silk t[os.s('s of thi.s hind are vei’v widely 
distributed, and since attemjds are being nuuh' at the present 
time to create an export trade in tlu'se iiroduct.s in fiiouth 
Anmnea ami iii various parts of .\friea. notaldy Madagascar, tbe 
market is likely to be overstocked in the near future, and the 
prices reali,sed for these materials will bo small. 

Madaoasc.au. 


ErinJau]mil (infract iiumnii. J 

A sample of silk-cotton was forwarded to the Imperial Insti¬ 
tute in 1900 by the Acting Director of Agriculture, Transvaal, 
who stated that the product had been collected in Madagascar, 
ami asking lor information with regard to its commercial value 
and the name of the jilaut from which it was derived. 

The^ specimen consisted of one capsule, about 0 inches kng 
ami Ij- iiudies in diameter, wdiich contained a. mmiber of seeds 
emberlded in a muss of tlos,s nr silk-cotton. Trom the ajipearance 
and torm of the capsule, and from a comparison of the seeds and 
hbre with those of known flosses or silk-cottons, iliere was little 
doubt that the product was derived from EHixlnulTon anfrac- 
timum. Ihe capsule yiehhul 22-4 per cent, at its weight of clean 
hbre, which posses,sod the usual properties of “ kapok.” 

The material was extremely soft and silky to' the touch, of 
good, even deep-cream colour, of very good lustre and 0‘6- 

l inches lonjj, a quantity of shorter fibres also being present. 
Tlie^diajneter of the fibre imsasured sAti—iJm inch, with an 
average ot inch. On microscopical examination the fibre 
was lound to be fine, smooth, and regular. 

The product was in* every way equal, if not superior, to the 
jandanl sample (if Java “^apok ” used for comparison. It was 
started that kapok ’ of this quality would be of good commercial ' 
value that exported from Java being worth 5d. t(u6d. per lb. at 
That time in fhe London market. ^ 
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The Argentine Republic. 

Gomphocarpus hrasiliensis. 

A sample of a so-called silk-cotton, forwarded from the Argen¬ 
tine, together with a description of the plant from which it was 
derived, consiMed of the seed hairs of Gomphocarpus hrasiliensis 
(Fourn.), a plant of the Natural Order Asclepiadacew. 

The material was brittle, of a very pale yellow colour, and 
composed of fine silky hairs varynt' from I inch to 1] inches in 
length._ Like other products of this class it was not suitable 
for spinning, but could he used in upholstery for stuffing 
cushions, &c., and was worth about 4d. to 5d. i)er lb. in the 
London market. 


• PAPKll-MAKINO AJATEIIIALS. * 

In the following pageg re])orts arc given of the investigation 
of a number of vegetable luoducls witli reference to tlieir possible 
utili.sation fur paper-making. IT is unlikely, however, that 
many of these iiroduets would b(‘ able to compete with the cheap 
niaterialsoit present employed, since tlie prices obtainable would 
nut be sufficient to repay the cost of colk'ction and transport. 

E.IST AfjUC. 4 I’llOTliCTOllATE. 

A da It sou ia ditjiiala. 

A sample of “ IJaobab ” tree bark, from the East Africa Pro¬ 
tectorate, consisted of striiis of re<ldisli-brown bark fibre, whiehi 
were free from adherent woody matter, and varied in length 
from 3 to 5 feet. 

On chemical e.vamination it yielded the following results; — 

Per cent. 

Moisture ... ... ... ... ... ... 9‘7 

* Ash . ... ... ... 6‘2 

Cellulose . GO'S 

The ultimate fibre me,asured 3'5-5'3 mm. (or 0'14-0'21 inch), 
and had an average length f'h mm. (or O'lS inch). 

The <;ouipiercial experts to whom tlie sample was submitted 
stated that the material used to sell at about .£5 or £0 per ton 
for paper-making, but that since the introduction of wood pulps 
it wa.s piobalTly not w'orth more than ±'3 per ton. 

Further information regarding this fibre is given in the 
Btdletin of the Imperial Tusiitiitc, 1!1()4, 2. lG9,'and 1907, 5. 107. 

Rhodesia. 

• Adansonia digitata. 

A sample of “ Baobab ” tree barj:, frop Southern Rhodesia, 
was reportfid by commercial experts to be rough and coarse. It 
was stated, however, that the softer inner bark would probably 
he worth from £4 to £b per ton. 
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Native Grass and Palm Leaf. 

Samples of native grass and palm leaf, from North-Western 
Rhodesia, were sent for examination to the Imperial Institute 
by the British South Africa Company in 1907. 

Grass. —This sample consisted of rather coarse dried grass, 
about 3 feet long. 

A (diemical examination of the material gave the following 
results:— 

Per cent. < 

Moisture . ‘9 • 

Cellulose ... ... 43 (calculated on dry material). 

The length of the ultimate iibros varied from 0'3 to 0'9 mm., 
with an average of ()'5 mm.' 

The propdrtion of cellulo.so in the grass was too low to justify 
its use as a paper-making material. It might be used locally 
for tying or packing purposes, but ii could nut be profitably 
jxported. ^ 

Palm Leaf .—The specimen consisted of flat, narrow, green 
eaflets, about 18 inches long, attached to a common petiole. 

Chemical examination of the sample showed that it 
mntainod: — 

Per cent. 

Moisture .. ... 12 

Collulosn . flO (calculated on dry material). 

The length of the ultimate fibres varied from O’O to 1'3 mm., 
with an average of I’O mm. 

The i.)alm leaf thus contained a higher jiercentage of cellulose 
than the grass, and might be used locally for paper-making. 
It was considered im])robable, however, that the material could 
m collected and (sxported ])rofilahly, as it would have to compete 
with the various cheap paper-making materials now in use, such 
IS w'ood pulp and esparto grass. The value of esparto grass in 
this country is from £3 to .£5 per ton according to quality. 

Tr,ansvaal. 

Ilclielmjsum species. 

A small .specimen, from the Transvaal, labelled Hclichrystim, 
'onsisted of .some nearly white, downy, fibrous leaVe.s and a few 
aright yellow “ everlasting ” flowers. 

In order to determine the po.s.sibility of using the leaves for 
the mamifacture of ])a])er, the 2 )ercentage of cellulose in them 
was estimated. The following results were obtained: — 

Per cent. t 

Moisture ... • 9‘4 

Cellulose ...* 4il*T (calculated on the drie^leaves). 

The ultimate fibres had a length of 3'4-4-2 mm. (O’U- 
J'17 inch), wiUi an average of S'S mm. (0T4 imrii). ^ 



iMrfiRlAL iNSTJiTUtE—I. FIBRES. lj!l 


In tLe following table these results are compared with those 
furnished by a sample of Spanish esparto grass: — 

Spanish 

Helichrysuvi. Esparto Grrass. 

• Per cent. Per cent. 

Moisture. 9'4 13'2 * 

Cellulose . 47'1 54'8 


Length of ultimate libre 


{ 3'^-4'2 mm. ()'9-2’5 mm. 

I (0-14-0i7 inch). (()-04-010 inch). 


These results show that thti leaVes of Tlelichrysum would no 
doubt serve, as a paper material, as they contain a large pro¬ 
portion of cellulose and an ultimate fibre of good length. The 
possibility of utilising the product in'this way, however, would, 
of course, depend upon the cost of tljc material a% coiftpared 
with that of esparto grass or wood pulp, and upon the nnality 
of the paper which it would yield. The hatter point could only 
bo a.seertained by teehuicifl trials with large quantities of the 
material. * • 


Cape of Goon Hoi’K. 

Mormt trirU!fpi,K. 

A sample of the fibre of Mora'a tHruxpis, Ker, was foru arded 
to the Imperial Institute by the Acting Agent-General for the 
Cape of Good Hope in 1997, for a report on the properties and 
value of the material. 

The pimple consisted of a greenisli-grey coarse fibre, which 
appeared to have been partly separated from the leaves by 
eiushing or scraping. 

A chemical examination yielded the following results, for coni- 
pari.son with which the figures obtained tor a si)eeimen of Spanish 
“ Esparto ” grass have been adch'd ; — 


--- --- 

- 

■.. 

.. —. 

• 

Mtmva tncunpU. 





Spanish 

— 

Culciilttied on 

Calculated 

“ esparto ” 


libre as 

on 

grass. 


reoeived. 

dry fibre. 



Per Goiit. 

Per cent. 

Per cent. 

Moiature 

U)3 

— 

13*2 

Ash. 

:i-4 

;j*7 

2*5) On dry 

Ueliulose . 

st-.t 

co-o 

54-8 \ fibre. 

liength of ultimate fibres... 

0 4-1'G mm., moan 0’7 inm. ; 

mi%, 


or O’OlC-U’UGl inch, mean 

mean 1'7 mm.; 


0'028 inch. 


or 0 04-0'10 inch, 



• 

moan 0 07 inch. 


•It will be Seen from these results that the sample of Morcea 
tricuspis fibre contained a higher percentage of cellulose in the 
dry material th*an the specimen of “ Esparto ” grass Examined. 
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The individual Morcm fibres, separated from the materia], 
were fine but of poor strengdli. Tliey would be of no value for 
textile or rojie-niaking purposes, the loaves being apparently 
too short to yield a fibre suitable for such applications. 

The fibre could, no doubt, bo utilised for p^per-making, hut 
would have to eonij)et(' with elieup established products, such as 
wood pulp and “esparto” grass, and it seems unlikely that it 
could be ])r()fital)ly emjdoyed.for tlivs purpose. “ Esparto ” grass, 
which sells a]iproximately<at from .lid to .£5 jier ton, consists 
merely of tlie dried leaves, wliereaij the Mormi fibre submitted 
for e.xumination iiad apparently vndergone some rough process 
of tTc.atment. Even if the dried leaves of Moraa Iriciis/isis were 
found to contain as much cellulose as “Esparto” grass, it is 
exceedingly iuiiirobable that it would pay to ship them to this 
countvy, though they miglit peihaps be used locally for paper¬ 
making. 

“ Fdhiiirt Phiiil. 

The sample of I’almiet plant I'cfei'rcd hi in this report was for¬ 
warded for examination by the Trades Commissioner for the Cape 
of Good Hope in 1907. 

The sample consisted of a v('ry thiedj, woody stem witli two 
bundles of long thin leaves, which were from 4 to 5 feet long and 

to i inch wide. 8(>mc of the leaves wen- removiul from the stem 
and were chemically e.xamiiied with the fidlowiug results; — 

i’er cent. 

Moisture. !)'-l ' 

Cellulose. dd’O (on the leaves as received^. 

(on tin; dry leaves). 

Length of ultimate fibres, O’d-2'0 mm., average 1 mm. 

The percentage of c(dlulose in the leaxes was satisfactory, but 
the ultimate fihrt^s were rattier short. The leaves might be 
utilised locally for paiier-makitig, hut would probably not be of 
sufficient value to exiiort for the pui’iiose. It any case technical 
trials on a large (jmuitity of the material would he required in 
order to ascertain its lieliavioiir on a working .scale. 

' Fvslici!. 

A sample of riishe.s (‘‘ papkuli ”) was forwarilet! for examina¬ 
tion by the Trades Commissioner for the Cape of Good Hope in 
1907. 

The rushe.s were exactly similar to English hulruslie.s in appear¬ 
ance, and wp»e 7 feet in lengtli. For chemical examination an 
average sample of the stem and loaves was selected, the flowering 
heads being rejected. The following results were obtained : — 
Per cent. i 

Moisture ... ^ ... ^ 48 

Cellulose. 27 (on the rushes as received). 

hi (on the dry material). * 

Length of ultimate fibres, 0’25-l'25 mm?, average 0‘76 mm. 
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In view of these results it is improbable that the rushes 
could be profitably utilised as a papor-makiiip' material. The 
percentage of cellulose is too low, the ultimate fibres are too short, 
and considerable difficulty would i)rnbably be experienced in 
getting the celliilose into worhable condition. 

West Africa. 

Adansonia 5-i^itaUi. 

The “ Baobab ” or ‘i Monkey Bread ’’ tr(‘e {Adansonia 
digitata) is extremely abundifnt iif West Africa. The inner bark 
of this tree is very fibrous and is said to possess properties which 
render it of exceptional value for paper-making. In order to 
prepare the fibre, the hard outer bark is first removed l)y chopping, 
and the inner bark is then .stripped oft' yi large sheets^ Hf is used 
by the natives, for the manufacture of ropes and sacking. A short 
accotint of this material has been jmblished in the Thdlehn of the 
Im-pcrwl Iiisliiiitc (19(14, 2 . KiU). 

An inquiry was rece'lved at the Imperial Institute in 1904 from 
a firm of merchants who desired iiiforniatioii as to the possibility 
of obtaining this fibiv, which wa.s de.sired for a special purpose 
requiring a large and regular supply. Sami)ips have been re¬ 
ceived at the Imperial Institute from Sierra Leone and from Lagoa 
which are of the quality demanded, but apparently it is not pos¬ 
sible to export the product in large quantities. It has been 
ascertained recently, how('ver, that the fibre still reaches this 
couiiti'#' in small quantities and is being used in certain paper- 
mills. • 

Honchenga fid folia. 

A sanqde of the inner bark of Honchcnyn ficifolia 
(“Napunti ’’), forwarded from Sierra Leone in 1907, was 
examined from the iioint of view of its suitability for paper- 
mijving, and the I'esults have been already recorded (page 42). 

India. 

Iris ensatu var. o.rypdala. 

The fidlowing are the re.suHs of an examination of the leaves of 
Iris v.nsala var. oxypdala, a plant whicli is abundant in Kashmir. 
The samiile was forwarded in 1900 with a retjuest for information 
us to whether ttie product would yield a useful fibre, or whether it 
could be u.sed for paper-making. 

The sample coinsisted of green ,sword-like leaves measuring up to 
3 feet ill length and half an inch in width. The feaves contained 
only a moderate quantity of fibre, which was white and ine* but 
very weak. Attempts were made to extract the fibre by scraping 
and washing, but this ^as impossible owing to the weakness of the 
fibre. • 

• On accouiA of this lack of strength it is very doubtful whether 
the fibre wouj^d have any commercial value even if it could be 
successfully extracted. 
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In order to determine the suitability of the leaves for paper- 
making they were examined (shemically and found to contain 42'3 
per cent, of cellulose (calculated on the dry material). This is a 
much lower percentage of cellulose than is usually ju'esent in 
esparto grass, a sample of which, e.vaniined at thf Inii)erial Insti¬ 
tute, contained 5-l'8 jier cent, of cellulose in the dry uiaterial. 
The ultimate fibres from the Iris leaves do not differ greatly in 
length from those of esparto grass, the fibres of whicb vary from 
0'5 to 3'5 mm. in length with' an average of To mm. 

In view of these results it is ini])r<jbabl(' that these Iris leaves 
could be used as a source of ti!ir(' of that they (srald compete with 
such cheap pai)er-maliiug materials as es])arlo grass or wood-])ul]). 


Samples of light iirown shew 
from India in 1907. 


iW 11.111 tr.rliJi.i. 

s of .UiifK I (‘.rill 1.1 were forwarded 


The sheaths measured from •'} to 4' feet in length and 3 to 4 
inches in width, and weie tough and ''til)rous. On chemical 
examination they furnished the following results, tor comi)ari8ou 
with which the figures obtained for a specimen of Spanish esparto 
grass are also given : — 


11 . 1(1 siieaths. 
IN')' cent. 

Moisture ... ... ... Ul'Ii 

Ash (on dry material) ... 18'T 

t.'ellulosc (on dry matei'ial) ... 30 to 3‘) 


Esparto grass. 
Per cent. 
13-2 


.V4-8 


It will 1)6 seen that the .l/w.m .slioiilhs eonlained a much lower 
percentage of cellulose and a higher percentage of ash than 
esparto grass. 

An expert on paper-making, to whom ti Siimjde of the jl/nxn 
sheaths was submitted, stated tliat it would not pay to import sneb 
material into tills country for the maniifaclure of paper. H(*ex- 
pressed the opinion that the low percentage of cellulose jiresejit 
and the co.st of the chemical treatment neee.ssary to remove the 
large amount of encru,sting matter vould render it impossible for 
paper-makers to pay more foj' tbese .Vn.i/i sheaths than for e.sparto 
grass, the price of which is from ,£3 to £4 a ton. 

The use which naturally sugge.sted itself foj' these Jlfi/.m sheaths 
is in the maiiufaeture of Manila iiapers, which arq at present pre¬ 
pared from Manila rojie. The latter material can, however,be pur¬ 
chased at from UlO to £11 a ton, and yields with very mild 
chemical treatgient about double tbe amount of pulp which the 
sheaths would give. A further objection to the inse of the 
sheaths for this purpose would be tliat tbe paper mills which 
manufacture Manila paper are seldom, if ever, equipped -viuth soda 
recovery plant, such at would be necessary for the recovery of the 
soda whieli would hoA'e to hf! used for treating the raw material. 

It is possible that the dry sheaths could be utilised' in the manu¬ 
facture of t^e coarse matting used for jiacking fnachinery and 
furniture. * 
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A question was raised by the expert as to wbetier tie sheaths 
were really derived from Musa lewtilis, and defijiJte infoi'iiiation 
was asked for on this point. It was suggested that if tiere was 
any doubt about tie botanieal orig'in of tie shcatbs, specimens of 
tie plant sbouid be subniitt('d to the (Jfilciating Iteporter on 
Economic Products to the (lovertiment of India at t'alcutfa or to 
tie Economic Botanist at Bombay. 

• • 

SpafJiolobus KoSburffli,a. 

A sample of fibre of Sphtlmlaltjis Lto.rburghii was forwarded 
to the Imperial Institute by the Bei)ortcr on Economic Products 
in 1899. 

The sample was collected in Bengal. It was in a rough state, 
the. hark and fibre not having been se^>arated by retting^ An 
attoin])t was made lo isolate the fibre in the laborutorj* in order to 
obtain a specimen suitable for chemical examination, but this 
was unsuccessful since in the j)rocesses of I'ctting and hackling the 
luateriai broke uji iutoismall Iragmeiit.s which still retained non- 
fibrous tissue. It wa.s, therefore, not thought worth while to sub¬ 
mit it to chemical examiimtion. Samjiles were, however, for¬ 
warded for commercial valuation, with the result that, in the 
condition in which it was smit, it was only considered suitable for 
jiaper-making and not worth more than about I"! per ton. 

It was suggested that carefully jirepared samples should be for¬ 
warded for examination if it was considered that the subject 
deservsd further investigation. 

■Western Australia. 

Xm fh orrh u a P rets sit. 

A sample of the fibre of Xuiilhiirrhu'a Preissii was sent for 
examination to the Imperial Institute by the Agent-General for 
Western Australia in 1907. 

De.suripiion of Sawplf. —One jiortion of the sample consisted of 
the interlaced fibrous woody tissue running longitudinally 
through the trunk, while another small piece, labelled, “ Arrange¬ 
ment of fibres occurring in the plant,” represented a section cut 
from the inner part of the stem, and was composed of interlaced 
fibrous tissue with stiff, radial fibres running through it, the inter¬ 
stices being filled with pithy matter. The fibrous tissue was very 
woody and of jTale buff colour. 

Putr/c of the Fibre for Textile, Purposes. —This fibre could not 
be used for any textih' i)urpose as it lacks alj the necessary 
characters whicli would render it suitable for utilisatioij in this 
way. 

The deep-seated lojf bases, i'.c,, the thick fibres occurring 
radially in the trunk, might perhaps be u«ed in the manufacture 
of cheap brushes, such as scrubbing l^-ushes, &c., but this would 
fthiefly depend upon the possibility of extracting the fibre at a 
price to conijjpte with the materials at present in use for this 
purpose. 
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Use of the Fibre for Paper-making . —The fibre was chemically 
examined with the following results. (The figures obtained by 
Mr. Maim, the Government Analyst, Western Australia, with 
another samjile of the same material are given for comparison): — 

Results from Mr. Mann’s 
Paper. 



Per (!ent. 


Per cent. 

Moisture 

9-5 

— 

9-19 

Ash 

2-7 

(on sample as 
received).’ 

0-40 

Cellulose 

39M) 

(on sam])le as 

S5‘93 (crude fibre). 

received). 



Length of ultimate fibre.s 0'4-5'.'j mm., or 0‘016-0’22 inch. 

There was obviously a difference between (be sample which was 
examined by Mr. Mann and tbat received at the Imperial Insti¬ 
tute; the former contained only 85'9 per cent, of crude fibre, 
whilst the sample under examination cot;tained a higher per- 
jentage of cellulose itself!' The estimation of cellulose was 
rendered difficult by the. tough woody nature of the fibre, which 
would probably also prove a difficulty in the manufacture of paper 
pulp, and would necessitate prolonged treatment with caustic soda 
ar sulphite. 

As the quantity of fibre available was small, a portiem of the 
inner part of a trunk of the tree taken from the Imperial Institute 
nollcetions was used in the following experiments winch were 
made to determine the suitability of the material for .'paper- 
making. 

Prom the length and appearance of the ultimate fibres it was 
abvious that paper could bn made from the fibroins core. An ex¬ 
periment was, therefore, made in order to obtain an approximate 
idea of the yield of “ half-stuff ” on boiling under jiressure with 
laustic alkali for several hours as is done in the manufacture of 
pai)er pnlj). Twenty-three per cent, of air-dry half-stuff (con¬ 
taining 9 per cent, of water) w'as obtained from the dry fibrous 
3ore, equivalent to about l.fi per cent, of air-dry half-stuff on the 
raw inner core of the tree. 

Paper could be made from the fibrous core, but experiments 
would have to be made on a technical scale to decide w'hether 
ilkali or sulphite treatment would be more suitable, and also 
whether the manufacture w'ould be remunerative. ' 

A sample of very rough paper, prepared in the laboratory from 
mme of the cellulose, w'as sent with the report. 

* « 

Turkey. 

c 

Brhusmnctia papyrifera. 

Bark. —A sample of the bark of BroussQnttia papyrifera war 
forwarded in 1905 to the Commercial Intelligence Branch of the 
Board of Trade by His Majesty’s Vice-Cpnsuf at Broussa, 
Purkey, and was transmitted to the Imnerinl Institute, with a 
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letter from the Vice-Consul stating that the product was avail¬ 
able in large quantities, and asking for an opinion as to its 
commercial use and value. 

llie sample consisted of two small bundles of fibrous ribbons, 
which were very%tili,yellowish in colour,from !(to 5 feet long,and 
had evidently been submitted to a chemical bleacliing process. 

On chemical analysis, the product furnished the following 
results; — " • 

« 

, Per cent. 

Moisture . ,. 10-2 

Ash. 4-4 

Cellulose . . 59-0 

When boiled for five or ten minutes with a dilute solution of 
caustic soda tlie material readily se])flrated into ifs ultimate 
fibres. There is no doubt, therefore, that the bark was very 
suitable for paper-making, since it contained so large a pro¬ 
portion of cellulose au^ broke up so readily into long ultimate 
fibres. * 

A specimen of the fibre, extracted from the ribbons by the 
action of cilustic soda and afterwards thoroughly washed with 
water, was of .white and lustroms appearance. The fibres were 
of somewhat jjoor strongth, had an average diameter of 
O'OOOti inch, ami were O'T to I'l inches long, many shorter fibres 
also being present. On microscopical examination, the fibre was 
found to be fine and regular, and to possess transverse markings 
not unlike those of llax fibre; in some cases, however, these 
markings were but faintly developed and the fibre, therefore, 
presented a smoutlicr siirfa(u\ 

The commercial experts reported that consignments of this 
material, of rather rougher (juality than the present sample, used 
lit one time to come into the London market from the East and 
reaysed £20 per ton, but that since the introduction of wood 
pulp the demand for this product had ceased. 

The results of the examination of this sample of Broussonetia 
bark have shown that its fibre is fine and lustrous and well suited 
for paiier-making. The product lias never been used on a very 
large scale in Europe as a paper-making material, although it 
has been employed occasionally by certain manufacturers for the 
preparaiion of spi'cial papers. At the time of this report, how- 
3 VCT, tlieri' apjf^ared to be no opening for Broussonetia bark in 
th’s cinntry. 

Fibre. —\ sample of fibre, from the bark of Broussonetia 
papyrifera, was forwarded for examination trf the Imperial 
Institute by the British Vice-Consul at Brnussa, Turkey, tn 1605. 
It was stated that the material ivas prepared by a chemical 
orocess, and was oonsWered locally to be superior to wood pulp 
tor paper-making, and to be also |[iitat)lc for spinning into 
(tarn. • 

» 

Deseription gf Sample. —The sam])le consisted of clean, pre¬ 
pared fibre, varying in colour from pale-cream tc^ white. The 
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fibres adhered firmly together in tufts, and could only be sepa¬ 
rated from one another with difiiculty. The material was of 
poor lustre and harsh to the touch. 

The fibres were of fairly good strength, but brittle and in¬ 
elastic. The lengtli of the individual fibres varied between 0'8 
and I'O incli, the average lengtli being 1 inch, whilst their 
average diameter was O'OOOG inch, with a variation between 
0'0()0.3 and O'OOOO inch. The fibre was thus rather finer than 
ordinary cotton. 

Rexiiltx of E.rnminntwn. —The chemical examination of the 
fibre gave the following results:—i 

Per cent. 

Moisture ... ... ... ... ... ... 7'3 

Ash (calculated on dry material) . 2'9 

Oelluh se (calculated-on dry material) ... ... 83'2 

The percentage of cellulose was fairly high, but the fibre was 
inferior in this respect to cotton, which usually contains 95 to 
97 per cent, of cellulose. 

Carding tests were made in order to determine the possibility 
of working the material, but prolonged treatment only partially 
separated the fibres, w'hilst their length was seriously reduced 
in the operation. 

Treatment with dilute alkali nhso failed to effect the separa¬ 
tion of the fibres. 

Copfhmons .—It was almost impossible to separate this material 
into single fibres, as would he necessary before it could be spun. 
Very drastic, treatment in carding might effect a complete sepa¬ 
ration, but owing to the fineness of the fibres they would be 
much broken up and reduced in length during the operation. 

The material could no doubt bn used for paper-making if it 
could be produced at a snlficiently low jirice to enable it to 
compete with the materials at present in use. For this purpose, 
however, it would he quite unncces.sary to isolate the fibre as'the 
bark could be used in an unprepared state. 

The fibre could doubtless be used as a source of cellulose for 
the manufacture of artificial silk, but in this case also it would 
have to compete with such cheap materials as cotton waste and 
wood pulp. 


• OTHER FIBRES. 

» • 

Sudan. 

^heptadenia, species.t 

In 1904 a consiprifinent^f “ Marakh ” sp.) twigs 

was forwarded to tke Imperial Institute fflom the Sudan, with tt 
l^ter .stating that uttem])ts had been made locally to extract the 
fibre from th*5s material but without flucceps, ® Experimenta wertf 
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curried out in tlie Scientific and Toclinical Department ol the 
Imperial Institute with the object of isolating the fibre, but the 
results showed that it was not possible to extract it satisfactorily 
from the dry material. In a preliminary report, which was 
forwarded to tl^ Agent-General, Sudan Government, it was 
recommended that further attempts should be made in the Sudan 
to pi'cpare the fibre front the fresh twigs, and processes were 
suggested for this purpose which if. was thought might perhaps 
yield the desired result. • 

Further samples, consistitig of .some extracted fibre and a 
specimen of rope made from itf werf; forwarded in 19t)5. It was 
stated that the fibre had been retted and the rnjie prepared at 
the Government 'Experimental Farm, Khartum, and that as the 
ro.sult was unsatisfactory another trial "would be made. 

The .specimen of fibi'e consisted of viwy short taiijfled *fibrcs 
mixe<l witli a. considerable (|uantity of green tissue. The 
material could easily be .separated into the ultimate fibres. 

The .s.'imple of rnjie wa.s roughly made, stiff and easily frayed, 
but seemed of fair strength ' 

On chemical examination, the fibre yielded the following 
results: — • 

, Per cent. 

JI.oisturo ... 7 

Ash. G-5 

Cellulose . 73 

By earefiilly combing the material, a clean fairly soft speci¬ 
men, coiftistiug of the ultimate fibres, was obtained, which was 
fine and of irregular length, varying from 0'5 to 1'8 inches. 
Microscopical examination showed that the surface of the fibre 
was smooth, and that the diameter was about inch. The 

fibre was of good strength, stronger tliaii a cotton of equal 
diameter, but was inelastic and brittle. Owing to the shortness 
oi tli^ fibre and the absence of any spiral or scale structure on 
its surface, the material would not spin satisfactorily alone, 
except to produce a coarse tightly twisted yarn or rope strand. 
If very carefully cleaned, it might iiossibly bo spun in admixture 
with flax or other similar material, but it was not considered 
probable that its use in this way would be remunerative even if 
it should prove to be jiracticable. 

From the results of the examination it was evident that 
“ Marakb ” fibre»wnuld be of little or no value in the eonditioii 
of this sample. If, however, the material could he obtained in 
long strands or filaments, well cleaned and prepared, it would 
probably be of value for textile purposes. 

E.\st Africa Protectorate. 

I 

^aphia species.^ 

ribbons, produced at Taveta, were of 
cleaned, and of good strength. The 
om 4 feet to 5 feet 6 inches. * A portion 


A sample of Raphiat 
light-brown colojir, well 
length of staple varied fr 
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of tlie sample was submitted to commercial experts for valuation. 
They reported that it was similar to tbe “ fair ordinary quality ” 
of Eaphia fibre as now imported, and that it would be worth 
from £28 10.?. to £29 per ton, but that if it could be obtained of 
lighter colour it would probably be worth from to £1 lOi. per 
ton more. 


Nyas aland. 

Pouzolzia hypoleuca. 

A sample of “ Lichopwa. ”i Jibri {Pouzolzia- hypoleuea), for¬ 
warded to the Imperial Institute, consisted of brown ribbons of 
fibrous material, which contained much gummy matter. The 
fibre when freed from the gummy sub.stances was soft but weak. 

Thee following are the^resulfis of its cliemical examination: — 



Per cent. 

Moisture . 

. 11-8 

Ash. 

.. 9-8 

a-IIydrol 5 'sis (loss) 

. 43-4 

/3-Hydrolysis (loss) 

. 51-0 

Nitration (gain) . 

. 8-9 

Cellulose . 

.' 38-5 

.. ... 

i .3'T-15-2mm. 

Length of ultimate fibre ... 

. -j or 

( O'lfi-O'Rin. 

(mean 8'(l mm. or O'S-'i in.) 

• 


The fibre was not Hgnified. The figures given abo've show 
that the .sample contained a very large percentage of matter other 
than true fibre; tlio percentage of ash is high, and the losses on 
hydrolysis, which would be quite abnormal in a cleaned fibre, 
can only be accounted for by the jnesence of a large amount of 
I>ectous or gummy matter. Commercial experts to whom this 
samjde was .submitted reported that fibre of such (luality would 
only be saleable at a nominal price. 

Teansvaal. 

Samples, consisting of a .small bulb and a specimen of the 
fibre of a specie.s of Hypoxia, were received from tbe Transvaal. 

The bulb was of a dark-brt)wn colour, and bore a tuft of dead 
leaves, and some short, harsh, bri.stly fibre in a circle at the base 
of tl^e leaves. 

The specimen of fibre consisted of dark-brown, smooth, stifi 
and wiry, .soiftewhat lustrous, curly fibres, which varied in length 
up'to ^ or i) inches. The product was re.silient, fairly strong but 
slightly brittle. The fibres were elliptical in section, the longer 
diameter measuring ^' 47 , to inch, whi’st the shorter measured 
TVA .jj-if inch. ^ ^ ^ 

The fibre resembled horsehair, but was too short to be utilised 
as a substitute for this material in tfie manufacture of hair 
fabrics. The product could be used, however, either alone or 
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mixed with hair as a stuffing material in upholstery, although 
it does not appear likely that its collection and employment for 
this purpose would prove remunerative. 

Vellozia retinervis. 

• 

A sample, forwarded from the Western Transvaal, consisted of 
a portion of the .stem of a plant, was about 14 inches long, and 
bore a few dry grass-like leaves at the upper end. For about 
9 inches of its length, the stem wSs covered with hard, thin, 
shiny, dark-brown scales,, beneath which were a number of 
light-brown roriai rootlets attached t.o a small central-woody 
cylinder. The lower part of the specimen consisted of rootlets 
only. 

The c.oarse rootlets were easily detilched from the stem; they 
varied in length up to 12 inches, were*of a light-br^wn ftolour, 
and were oovered with a soft pithy sheath nr velameu which, on 
removal, revealed a group of from 4 to 10 fibres of the same 
length as the rootlet it,self. The diameter of the rootlets was 
from j’,, to ,-V imdi, TVhilst that of the fibres was from iJ-., to 
a\i inch. The fibres were yellowish brown, slightly wavy, dull 
and opaque; in some enses they were of fairly good strength, 
hut the greater number wore weak and brittle. 

With regard to the utilisation of the product, although it 
might be of some service locally, for rough purposes, yet it 
would not be able to compete successfully in England with the 
much superior materials usually employed for cordage. Even 
if the fibre could be obtained of much greater length, it would 
be unsuitable for the manufacture of rope, on account of its 
deficiency in strength-and of the difficulty of freeing the fibres 
from the sheath by which they are surrounded, an operation 
which would add con.siderably to the cost of preparation. 

Experiments showed that the material was quite unsuitable 
for the manufacture of paper pulp; the fibre was extremely hard, 
anck did not break up except under very severe treatment. 

The plant was identified at Kew as Vdlozia retinervis, Baker, 
of the Natural Order Amaryllidciv. 

India. 

Nannorhops Ritchieana. 

A sample of»fibre, obtained from the leaves of a dwarf palm, 
Namwrlu>ps Ritchieana, known as “ Mazari,” which grows 
abundantly in the Kuram Valley, Baluchistan, and Sind, has 
been examined. The fibre is said to bn largelw employed in 
India for the manufacture of rope, whilst the leaves ane made 
into baskets, mats, fans, and other articles. 

The sample consistej} of pale greenish-brown fibre, which was 
rather coarse, non-lustrous, harsh to the* touch, not very well 
cleaned, and ,about 2 fiet 3 inches lon^. 

The strength of the*material was somewhat inferior to that of 
Sisal hemp and similar fibres of average quality. 

ijrso 
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On chemical examination the fibre yielded the results which 
are given in the following table. The corresponding figures, 
furnished by a sample of a somewhat similar fibre from Victoria, 
derived from the leaves of Dracmna Draco, are added for 
comparison: — 



Nannorhops 

Dracmna 


Ritehieana 

Draco 


from India. 

from Victoria. 


Per cent. 

Per cent. 

Moisture . 

10-3 

n -2 

Ash. 

2-0 

1-7 

a-Hydrolysis (loss) 

14-2 

18i) 

/5-Hydrolysis (loss) 

2()-7 

00-1 

1 

Acid purification (lo.ss) ,. 

3-8 

lo-o 

Cellulose ... ... ' . . 

•J 

05-2 

09-2 

Length of the ultimate 

l‘l-2'5 mm. 

l'5-2'5 mm. 

fibre; 

(0-04-01 inch) 

(0-06-01 inch) 


These results show that the Nannor}u)i)s fibre resembles that of 
Draccrna in general cliemical behaviour and compoKsition, but 
contains a somewlmt lower proportion of cellulose. The product 
is evidently not a fibre of very high rjuality, since, like the 
Dracmna fibre, it suffers considerable loss when boiled with dilute 
alkali (a- and /d-hydrolysis), and is particularly poor in cellulose. 
It must bo remarked, however, that the fibre would probably 
yield rather more satisfactory results if it wore more carefully 
prepared. 

‘Commercial experts, to whom the .sample was submitted, 
reported that the product was a dry, harsh fibre, of poor, dull 
colour, of doubtful spinning (|uality, fairly strong but brittle, 
and probably worth from £12 to £15 per ton in the London 
market. 

It is evident, therefore, that the fibre of Nannnrhop.i Ritchienna 
is not of very promising (jualily, although perbajis more care¬ 
fully pre])ared siiecimens would exhibit somewhat better charac¬ 
ters than tho.se of the present sample. 

Although the fibre is doubtless very serviceable lo Ihe natives, 
it appears to po.ssess no dislinctive property which would render 
it of value for any .special puri)oRo, and, consequenlly, it is not 
very likely that it would he able lo compete .succes.sfully with 
the many sujjerior fibres iirodueed in India. 

Tacca fwnntifida. ' 

The attention of the Imperial Inslitute was first directed to 
the utilisation of the fibre of Tacca pinn.at^f\dn. as a braiding 
material^ by a firm of fibre brokers, who asked to be supplied 
with samples of this product from India. Thi.s request was trans¬ 
mitted to the Eeporter on Ec.onoraie Products in 1898, and, in 
response,samples were forwarded to the Tmfferial Institute in 1902. 
These samples were sjahmil^ed to fibre exptsrts and dealers, who 
reported that unfortunately they were quite difpergnt from the 
carefully prepared Taica usually met with in the market, and 
were, consoq’wntly, of no value. * 
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Two further samples of Tacca fibre were forwarded in 1904, 
which had been prepared by merely scraping the green stems of 
plants grown in the lioyal Botanic Gardens, Sibpur. 

One specimen consisted of ribbons prepared from the young 
stalks, whilst tl^e other was obtained from mature stems. Botli 
specimens were submitted to the (commercial experts referred to 
above, with a request that they would reeport on the suitability 
of the products for braiding pur])oses, and also state whether 
there was any demand for such malij'ial at that time. 

It was repoi'to.d that tlu' samph* derivcxl from the immature 
stem was of the quality usuhljy m(it with in the Loudon market, 
and that sales of such material had be<>n made recently at 5s. 
per pound. It was stated that the sp((cimen obtained from the 
mature stem was of coarser grain than the ordinary commercial 
samples, but that there was a possibility that some m.'yiufac- 
turers might, consider this an advanta?re. The ribtt)ns should 
,not be less than 10 to 12 inche.s long. It was also stated that 
the trade in tliis fibre could not be regarded as likely to be 
permanent, although the’demand for the material had been 
maintained at intervals and would prflbably be continued during 
the next season. The ])roduci is only used in limited (juantity, 
and any large increase in the supply would cause a considerable 
fall ill pri(ie.s. 

Soil'll Acstr,\i,i.\. 

P OK itil III id IIII xt, ml is. 

The attention of the Imperial Institute has on several occasions 
boon dhreted to a fibrous substance whieb is found on the fore¬ 
shore ()/iSpencer’s Gulf, South Australia, under a deposit of sand 
varying from G to 8 inelu's in depth. 

This material consists of short, harsh libre, somewhat resem¬ 
bling jnte, and lias a. quantity of broken shells associated with it. 
The product is reddisli-browii, of poor lu.stre and very uneven, 
strength. Some of the long fibres are fairly strong, but the 
greater part are weak and brittle. Tlit' length of the fibrous 
strands varies from about 1 to 5 inches. The ultimate fibres are 
very short (about (I’OS io 01)5 inch) and from O'OOOS to 0'0()3 inch 
in diameter. 

A specimen, which was submitted to chemical examination, fur¬ 
nished results which are compared below with those given hy a 
sample ef Indian jute. Before analysis the fibre was freed as far 
as possible from sand and fragments of shells. 


• 

The South 

Indian jute 


Australian 

extra fine 


fibre. 

^ quality. 


Per cent. 

Pej- cent. 

Moisture 

11-8 

9-6 

Ash . 

6T 

0-7 

a-Hydrolysis (loss)* 

0;4 

91 

/>-Hydrolysis (los^ 

... , 1-9. 
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Acid purification floss) 

7-8 

2-0 

Nitration (gain) 

7-0 

36-7 

Cellulose * . 

55-9 

• 777 
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The behaviour of the fibre with reagents showed that It is highly 
lignified. The percentage of cellulose is lower than that of most 
fibres of non-marine origin. The high percentage of ash is due to 
the particles of .shells or sand which still adhere to the material, 
and the excoptioiially small loss on hydrolysis,is probably ex¬ 
plained by the fact that the fibre has undergone prolonged ex¬ 
posure to the action of sea-water. 

A .series of experiments was made in order to determine the 
behaviour of the fibre wheil submitted to certain technical pro¬ 
cesses, such as carding, bleaching and dyeing. When carded, 
the material furnished an excessive' aiuount of .short fibre, and on 
prolonged treatment the greater pari became broken up. The 
fibre was found to be very difficult to bleach, but in the dyeing’ 
experiments it was found to behave very similarly' to ,iute. 

The fibrd’ could be spufi, either alouc’ or mixed with jute, into a 
coarse yarn suitable for the manufacture of carpets and similar- 
fabrics. There would, however, b<‘ excessive waste in the pro- 
cesse.s of manufacture and the finished, products would be of. 
inferior .strength. 

The fibre could be u.sed as a pajier-makiug material,although for 
this purpose the ]>ereentage of e.ell iilo.si’ is low, and 'it would he 
necessary to remove the associated mineral matter. It is pndi- 
able, however, that it vioiild nu'ct with a ready sale as a paper- 
making material if it eoiild he placed on the market at a price 
which would enable it to compete with other materials of this 
class. 

The following int('i'e.sfiiig nofos on this fibre are taken from the 
Vroceedings of the Lhitu’ini Societg of New South Trrtlc.f. 

“ Mr. It. T. Baker exhibited a sample of vegetable fibre, which 
appeared like teased-ont coconut fibre. I'liis material i,s found at 
.Tickera, fifteen mlle.s north of Wallaroo, South Ainstralia, and 
runs in a straight line from the hcaeh inland in a generally 
easterly direction for some distanee. At tho beach it is Ifitfeet 
wide, and at the eastern end it tajier.s out to a mere trace. The 
origin of this remarkalile d(!])o.sit is so far unknown, and a micro¬ 
scopical invc.stigation determined it fo he a vegetable, cou.si.sting 
of cellulose and lignin. Locally ii is knowji as ‘ kelj),’ hut that is 
incorrect, as seaweed.s do not contain vascular bundles ” (Vroc. 
Linn. Soc. N. S. W., May 30, I'JOO). 

“ Mr. A. G. Hamilton exhibited a ball of vegetable fibre 
similar to that cxliibited at the last mc'diiig by Mr. It. T. Baker. 
It was picked up on a beach near Albany, Western Australia, 
where there w^s an area of three or four acres covered with halls 
and eyjinders rolled by the action of the waves. The bay was 
shallow and the bottom covered ^^ith a thick growth of some grass- 
leaved plant like Zosfera, and it was frfini the decayed leaves that 
the fibre was deiived. As there were mf flowers or fruit it was 

i'npo.ssi:)le to determine t]je plant ” t/'roi. Lfan Soc A W 
.Tune 2T, 1900). » . ‘ 

“ W.ith reference to the fibre exhibited by Mr. R. T. Baker at 
the May meeting, and commented upon by Mr. A. G. Hamiltog 
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at the June meeting', Mr. Maiden expressed the opinion that it was 
probably the product of a marine plant, Pondonia australis. 
Hook. f. {Naiadeai). ‘ The bases of the stems covered -with the 
filamentous remains of old leaf-sheaths ’ is a character of the 
genus, those of P. australis being covered ■with longer and finer 
filaments than wi P. uceanica, the European si)ecies. Mr. Maiden 
exhibited specimens of P. australis showing the fibre in sk.u, and 
he drew attention to the possible importance the finding of the 
Posidonia fibre may have from a geological point of view. 

“ Posidonia, grows at the present flay on the coasts of Tasmania 
and Southern Australia, asifar as New South Wales. Tlie fibres 
are firmly attached to the platit, afld it is, therefore, very unlikely 
that the fibres could have been washed on shore where they were 
found. The finding of the fibre appears to indicate not only that 
there has formerly beeti an ocean bed, but also that the depth 
nf the water could not have exceeded the max^um depth 
in which Posidonia is found growing now ” (Proc. Linn. Soa, 
N. S. W., July 25,1906). 
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II.-GUMS AND RESINS, 


INTRO])FCTIOs\. 

'File firsi of this seric.s of Selected Report.s from the Seieiitifio 
and Technical Dciiarlitienl of the Jiupei'ial histitnte " dealt with 
the suh.jcct of filircs [I'd. h'lSS, lltdit]. The present puhlication, 
the second of the serie.s, deals with friiins and resins, two 
nnportaiit o'liinps of coninicrcial products the technical value of 
wliich can now he dcliMinined iiy scientific methods. Tin' mo.st 
iinjiortant oiims are those ot the ” o-iini arahic " cla.ss, which are 
imported to this country almost entirety fiom the .Sudan and the 
l''rcnih lerrilor.v of Senegal. At ])resenl the world's demand 
appears.to lii‘ siifticimitly met from these two sources. The 
examination at the Jm])erial Institute of oiim from Northern 
■Nifi'cria has shown that this material, which is \ery ahnndant in 
eertain districts in tin' I’rolectoratc is also suited to the require¬ 
ments of the Jtiitish maniifactnrci', and enquiries arc now in 
progress to ascertain whether the present small trade in A'oithern 
.\ioeria pum can In' extended, es))ecially in \ icw of the trim,sport 
f.icil^ties w hi'di will he forthcominp' when the Aorthern .Nifrerian 
Railway is conqdeted. The pnni would he shipped from a 
I'sonthcrn .Xipermn ]iort to l,f\-eipool. 

.Vt one time there was a eonsiderahle trade in this paim, which 
reached l'lnro|)e ti\ caiaMir across the Sahara to Tril>oli, whence 
it was shipped to Trieste. In recent years this carinan trade has 
siinh to very small dimcn.sion.s. Owinp- to this and other camses 
Trieste is no hinper the centre of a preat pmm-soriinp indu.stry. 

In connection»w ilh resins, the work conducted at the Imperial 
Institute on the ciqials of We.st Africa points to the conclusion 
that this m. ieiial is alinndant. and that the jiresent small trade 
it jiroiierly oi-pani.sed is su.scejitilih' of eonsiderahle »nlarpemeut. 

’I’he investipations of pums and resins at tin' Imperial ln*tiyite 
have heen maih' under the superintendence of Dr. T. A. Henry, 
assisted hy sexeral other members of the staff of tiu' Seieiitifie and 
Technical Department .Iwhilst .several firms of merchants and 
manufacturers have kimfly piven their service,« as referee.s on these 
sirojects. * * 

* WvN'miAM R. Dvnstax. 

October, 1909. _ • 

(iriHlilr—‘J-) ^Wt, 29002—40. .‘.OO 1 / 10 . D S. A3 . 
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GUMS. 

'J'lu' tonn “ sum " is used comuierciivlly to desisnate a sreat 
variety of iiatiual i)roduets, iiieludiiis siicli diverse materials as 
(lie true s'U'us derivi'd from aeaeia and tragaeantli trees, resinous 
|»rodiif1s sueli as lienzoin and copal, drugs sucli as kino and opium, 
and niisec'llaiieous sulistanees like camiilior, gutta-percha and 
ruhlier. The name should, however, he icscrvcd for products 
such as gum arahic and giru tragacanth, which are miscible in 
all proportions with water to form viscous liquids known tech¬ 
nically as “ mucilage.’" 

(funis are used for a great variety of purposes in the arts, and 
the trade in gums is of considerable dimensions and of great 
luqiortance in several llriti.di Colonies and Deiamdein'ics. 

The true gums are divisibh' into three classes—(a) so/nWe y«»i.s', 
typified by those jmiduced in the .Vnglo-Mgyptian Sudan and in 
Senegal, which dissolve in water, forming transparent viscous, 
adhesive solutions: (b) /ii.Kihihlc ijiims, rejiresented by tragacanth 
gum, which, when ])laeed'in water, absorbs the latti'r and swells 
into a jelly, and finally, on addition of siitticient water, breaks 
down into a very thick translucent solution: (e) m mi-in sol uhh. 
i/inns, such as " I’ersian insoluble gum," which is intermediate in 
Iiroperlics. It iiaifially dissidves in water, leaving a swollen 
ji'lly, which on the addition of more water also inisses into 
solution. 

These three classes of title gums may be readily distinguished 
from the resins, balsams, and drtigs to which the term " g'um " is 
often wrongly applied in commerce, by (he fact that (hey are 
miscible with water in all proportions and are in,soluble in liipiids 
suidi as alcohol, oil of tnrpmifiiie, benzene, or fatty' oils (scr oho 
n. 177). 


CsKs or (f CMS. 

Soluble gums are ajijilied to a great number of jiurpo.ses iii the 
arts. The finest and lea.st-eolouied varieties arc employed in the 
clearing of liqueuLs, the " linishing " ol silk, tind in the jirepara- 
tion of hue water colours. 'I’he other high-class grades find ajipli- 
eaticn in confectionery atid idiarmaey, in the " finishing " of 
textiles and jitqier, in calieo-])ritititig, and c(‘rlain dyeing pro- 
ce.sses. The less costly varieties are used in the iminnfacture of 
stationery, matches, and inks. 

The value of a gum for use iti confectionery depends principally 
upon its freedom from colour, odour, and taste, ami its 
“ .sfrength cs measured by its viscosity. For pharmaceutical 
use. a‘fairly high \i.seosity, considerable adhesive power and 
freedom from colour are (he ])rinci]»al requirements; for the pre- 
ptiration of mucilage to be used in the manufacture of stationery, 
adhesi'-e power is the*iirinci])al factor taltlm into account, though 
for certain .special ^'ork rtic ab.sence of a dark colour is advan- 
tageon.s. 1 

The comniercial value of a gum, therefore, depends largely on 
the put'iioses for which it is suited, the highest price being 
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(tblaiiieil for gums suitable for '• iinisbiiig ” silk ami for the use 
of {'(uifeet ioiicrs and pharTnacisis, and flip lowpst for fliose wliic.h 
cun only be employed for the preparation of ink, &c. 

x\s regards the “insoluble" gums, tragacanth is in frccpient 
use as one of tTie tliieken ing agents necessary in preparyig tbe 
mixtures of colours used in ealieo-jirinting. In this industry 
coloured pastes of suitable consistence are printed on the fabrics, 
and it is most im]iortant thfit the* colours should not run, but 
should produce jiattcrns with shai’idy defined edges. (Treat skill 
and e.xperience are re(|uire*l in jirejiaring such pastes. T( is 
slated that in giving consistence to a liquid, with e(|ual parts of 
water. It) jiarts of gum tragacanth an' equivalent to 2t) parts of 
starch, or 22 jiarts of wheat Hour, or l.'ll) to 140 parts of 
■'calcined" .starch. It is imjioitant‘that the gum used should 
not alfeci the bj'ightness ot deliiale colours, nor ireaken the 
mordants b\ its acidity or in other ways; it is also desirable that 
tlic' lliickening agent should not ]ienc'tra1e too far into the fabric. 
In printing dark colours, llie .smaller the (|uantity of thickening 
agent that will give the nc'cessary con»,istence, the less the colour 
1 ' liglitciied li\ dilution 

'rragacanlh is also u.sed in pliarmacy for keejiing heavy 
powders in suspciisioii in lic|Uid preiiaratioiis. and sometimes as 
an absorbent lor li(|uids. 

ClIhMlSTjn Ol' (illMs. 

The pTe.seiil position of our kucnvledge of the chemistry of gums 
tornied Ihesubji'cl of a report prepared for the York meeting of 
llic Itritish A.s.sociation for the Aclvancemeut of Science' in liMlti 
liy .Mr. If. 11. Robimsou, ol the Scientific and Technical Depart- 
mc'ut ot the Imperial Institute, and from this report the follow¬ 
ing summary is made. 

'like gums are uncrystallisahle substauces coiuiioscd of carbon, 
hydrogen, and oxygen. As found in nature they contain more 
or less ash cumstituents, and sometimes a little nitrogen. The 
nitrogen, if jiresent, is small in amount, and i,s not regarded as 
au essential component, and this ditferentiates them from gelatin, 
glues, and proteins, which resemble gums in their physical pro- 
liorties, but contain a considerable proportion of nitrogen. 

Different views have been hi'ld as to the jiroeesses by which 
gum is formeefin ]ilants. One view considers the production of 
gum as jiart of the normal processe,s in plants: in the case of tree 
gums they are generally regarded as excretions resulting from 
the breaking down of cell tissue. In certain cases the formation 
has been attributed to the action of a fungus, which attaclft the 
free and generates an enzyme (unorganised ferment) that pene¬ 
trates the tissues and transforms the cell,walls, &c., into gum. 
A third view attributls it to bacteriij aclipn, and it is claimed 
iliat specific, baeteriaji have been found eajiable of producing 
different kinds of gui». The employment of a system of inocu¬ 
lating the trees to cause the production of gum l«is been sug¬ 
gested, but the evidence in .supiport of ii is as yet very slight. 
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The views held regarding the chemistry of the gums have 
passed through various stages. The work done in the early part 
of the nineteenth century resulted in the description of the pro¬ 
perties of a few gum substances believed to be individual chemi¬ 
cal compounds, to which the names hassorin, cemsin, and arahin 
were "given. ISauorin was the substance constituting “ gum 
llassora,” a gum having properties somewhat similar' to those of 
Iragacanth, but not so highly valued. It derived its name from 
the Turkish port now called Basra, at the head of the Persian 
Gulf, from which there is a considerable export of gum. Cemsin 
was the gum substance obtained frtm the fruit of the plum known 
as '■ Mirabel," and also from the stem of the wild cherry tree 
(Pruiius avium). The gum of the sweet cherry tree is of a different 
nature. Arabin was the .gum substance of gum arabic and of 
Senegal gum, and pam^-arabiu was the name proposed for an 
insoluble form of the same substance. After these names had 
been assigned, chemists, dominated by the idea that the number 
of organic compounds was only sniaU, on investigating a gum, 
identified its constituents, with one or more of these substances. 
As these identifications rest on a few simple projierties, but little 
weight attaches to them. In fact, it appears now that the number 
of gum compounds is very considerable; conse(|uently, in read¬ 
ing the literature of tlie last century, statements that the author 
had found arabin, or cerasin, or bassorin, Ac., do not throw 
any certain light on the nature of the substance found, as it 
(-•annot. be safely inferred that it is the same substance as the 
arabin, or cerasin, or bassorin, &c., found in another^ natural 
pn.duct by another author. 

Ill the middle of the century it was discovered that gum arabic 
is composed of an acid to which the name “ arabinic acid” or 
“ .arabic acid ” was given; in the natural gum this acid is united 
to bases (calcium, magnesium, Ac.) forming salts. Until nearly 
the end of (he century the gums were believed to be carbohy¬ 
drates, that is, substances like .sugar, starch, and cellulose, which 
are com])osed of carbon united to hydrogen and oxygen, present 
in the same proportions as in water, and the formula Cu H 22 Gu 
or (C(, U was assigned to them. Towards the end of the 

century, however, it was shown that the gum substances are not 
carbohydrates, but complex acids built up of a nucleus acid witli 
which are combined several of the less common sugars, such as 
galactose, arabinose, and x.vlose. The natural gums are mixtures 
of the potassium, calcium, and magnesium salts of one or more 
of these complex acids. Among the nucleus acids are arabic acid 
in gum arabic, geddic acid in " Gedda gum,” and bassoric acid 
in gum traga*anth. The name “arabic acid” is here used'for 
the«!iii(t:leus acid and not for the complex natural acid, for which 
the term “ arabinic acid ” is more suitable. 

The proiKirtions of^ the sugars united, to the nucleus acid to 
form the natural ccgnple:^ gum acid, ani the jiroportions of the 
complex acids in the mixture that constitutes the natural gun, 
appear to vary in different seasons, siice investigations have 
shown that«the properties of the gum of a given plant are not 
always the same. 
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Analysis and Valuation oe Gums. 

Closely allied to the subject of the chemistry of gums are 
i.hose of their analysis and valuation for industrial purposes. 
The analysis of ^a gum may be undertaken with one of two 
objects in view—(1) the detection of sophistication, or (2^ the 
determination of its value in comparison with standard classes 
of commercial gum. At one.time, .when gum of good quality 
was scarce and dear, the first object was frequently of some 
importance, but at present gpm of fine quality is so (.’heap that 
adulteration is scarcely remun«rativt>, and the object of analysis 
is usually to ascertain how a sample compares with standard 
materials. 

One of the most important factors iir determining the quality 
of a gum is the viscosity (or roughly “thickness *) ol the 
solution it forms with water, and as no standard method is yet 
in use by analysts for observing tliis constant in the ca.se of 
gums, the results recorded by diifereut investigators are not com- 
jiarable, and this difficulty renders it necessary to refer in some 
detail to this matter here. 

TJie simplest method of determining the, viscosity of a solution 
is to allow a quantity to flow out of a tulx', provided with a 
capillary orifice, under its own weight .and to note the “ time of 
How.” In this method the pressure under which the liquid 
Hows varies (continuously, and there are other disturbing factors 
which render the results ,so obtained of little value, though the 
method is still in u.se as affording a rough comparison of the 
viscosity of a solution of one gum with that of another. 

A second method, which is an improvement on the foregoing, 
is to note the time taken by a definite volume of the liquid to 
How out of a tube, provided with a capillary orifice, under a 
constant pressure due to a column of the same li(iuid maintained 
of the same length throughout the operation by a regulated 
inHo^f from an external supply. 

Lastly, recourse may be had to the use of a viscosimeter 
consisting of a capillary tube, enlarged at one part of its length 
into a cylindrical bulb, along a definite length of which, iu- 
(cluding the bulb, a measured volume of the liquid is caused to 
flow under a constant pressure and the time in seconds required 
for this is noted. This last apparatus was used in the deter¬ 
mination of most^of the viscosities recorded in these reports, and 
is a little simpler than ttstwald’s viscosimeter (^hi/xieo-ehemieal 
Measurements, 1st edition, p. 163), generally employed in in¬ 
vestigations on viscosity. Dr. Beam, of the Gord^ College at 
Khartoum, has suggested recently the use of Doolittle’s viecqpi- 
meter for the determination of the viscosities of gum solutions. 
The working of this instrument is based on the fact that the 
resistance offered by a lj|]uid to the rotatio* in it of a metallic 
disc is dependent on the viscosity of thesliquid. This method of 
rae&suring vicoSity has blen used largely in the United States for 
determining this constant in the case of lubricating oils, but 
has been little applied elsewhere, and as nil the ifiethods in 
general use for gums depend on the flow of liquids out of oi 
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through glass tubes, it seeius desirable to develop a more accurat 
method on these lines rather than to apply an instrument de 
pending on a different principle. It is, perhaps, also worth men 
tiouing in this coniieetion that the determination of the vis 
coaiiies of pure oi'ganic suhslanees, solutions salts in water; 
&e., has been the subject of much investigation in recent years, 
and in most of tliis work viscosimetw-s of the Ustwald type have 
been employed on aceouul of their greater accuracy; and 
although in the analysis of a gum tor commercial ])uriioses the 
relinements which are necessary in the pursuit of a purely 
scientific investigation need not be introduced, the fact tliat more 
accurate results are obtainable by the use of a capillary lube 
viscosimeter affords an additional riaison for adhering to such a 
method. 

It will be evident from what has biicn said above that the 
viscosity of its .solutions in water is an important factor in 
arriving at an indication of the value of a gum. It is desir¬ 
able that a uniform method of detcfniining this constant should 
be adopted, since this se'ems to form one of the readiest means 
for a systematic e.xainination ot the (juality and nature of gum 
produced under different conditions, matters which it is par¬ 
ticularly desirable should be studied with a view to the improve¬ 
ment of gum productions in such countries us the Anglo- 
higyptian Sudan and iXorthern Nigeria. With this cud in view 
an Ustwald’s viscosimeter of suitable size for tin* examination of 
gum solutions has been used recently at the Imperial Institute, 
since this instrument is inexpensive, is readily obtainable from 
apparatus dealers, gives accurate comparative results, and is in 
common use in laboratories for viscosity deti'rminatious. 

in addition to the viscosity determination, it is generally 
necessary to ascertain the percentage of moisture present in’ u 
sample of gum, the amount of ash it contains, its acidity, am, 
the colour, ta.ste, odour, and character of the solution it fornn 
with water. The amount of moisture jiresent should be ulerely 
enough to prevent the gum being excessively friable, and as f 
rule it varies between 12 and 10 per cent. The ash should la 
merely that due to the ba.ses combined with the natural gun 
acid, and in good sam])le.s is generally about 3 ])er cent. Tin 
solution should be free from marked taste or odour and not very 
dark in colour, l^o* use in medicine the solution of gum shoub 
in addition conform w'ith the retiuirements, of the llritisl 
Pharmacopeia, which are designed to exclude from medicinal us( 
gum substitutes and gums inferior to the gum arable of tin 
Anglo-Egyp^ian Sudan and Senegal. 

• * Gums J'ixAMiNKn .vr tiik Imckhial Institiite. 

In the volume of “ Teidinical Keports and Scientific Papers,' 
published by the lipperial Institute in *1903, a number of gumi 
from India 'were dealt wjth (Part 1., p4fe 158). These includev 
gums from Uanliinia iHiixa, Odina wodier, Jiuchmania latifoUa 
and Primus (buriiea. Of these the secAnd and the fourth wen 
regarded iw likely to be of commeridal value and readily saleabh 
if obtainable in considerable ouaiitities. 
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Since that date a very large number of samples of gums havi 
been received for examination from liritisb Colonies and Depen 
dencies, and in addition several memoranda have been pro 
pared for the information of the autJjorilies in sucJi Colonies an( 
Dependencies *00 various as]iects of gum production. In con 
nection with this work it has been necessary to exaibine foj 
purposes of comparison a number of sam])les of gums Iron 
foreign countries, and consequeHlly the matter available foi 
jjublication on gums in the ])res«#it series of collected reports 
covers a wide range of products from ju'uctically all the pro- 
(Imdng countries. It is coi^veniAjt therefore to arrange it undei 
tlic heads of the three types of gum already referred to, via., 
•‘soluble,” •• in.soluble,” and ” senii-in,soluble ” gums', and tc 
suh-divide the samples falling under these heads, according t( 
their eouutries of origin. For the sake of eouipl^'ten^ss short 
notes on the production of gum in a few countries from which nc 
samples have been received are added. The most imiiortant oi 
these are Alorocco, Som*liland, Abyssinia. Persia, and Ash 
Alinor. • 

TJie.se investigations have been carried out on the lines indi' 
catod abov(>. In addition, in tho.se ca.ses in which the results o: 
analysis indicated that the gums were likely to be of .saleabh 
(piality, samples were submitted to brokers and to manufacturer! 
for valuation and technical trial. 


SOLUBLE GUAIS. 

Anglo-Egyptian Sudan. 

• 'The gum produced in the Sudan has been an article of com 
merc.e since the first century of the Christian era, when it wai 
shipped from Egypt to Arabian ports and thence sent to Europe; 
hence the designation ‘‘gum arabic,” still frequently applie( 
to gums of this type. In the Middle Ages the trade was carried oi 
through 'Turkish ports, hence the name ‘‘Turkey gum ” still ii 
use, though the trade from Turkish ports has long since ceased 
At present the gum is generally known as ‘‘ Sudan ” or ‘‘ Kordo 
fan gum. • 

In the Sudan the best gum is collected from the grey-barke< 
acacia tree, Arabia Senegal, known locally as “ hashab.” Inferio: 
varieties are obtained from the “red” and •white” barke( 
(M iudas, both of which are varieties of Acacia Seyat, tfnd ai' 
known locally as “talh” or “talha.” A certain amount o 
gum is collected in .the Blue Nile district, and there is a fai 
gum trade at (fedaPrif, which lies between the Blue Nile an 
. Abyssinia u but the quality of the ‘‘liashab ” gum produced ther 
is hardly equal to tl^it of the province of Kordofan, which is th 
principal seat of the gum-eollecting industry, l^ordofau lies t 
the west of the White Nile, some 200 miles south-west of Khaj 
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toum. In this province the gum is transported either direct to 
Khartoum by camels or to Goz Abu Guma and El Dueim, towns 
on the White Nile, and is there put into boats. 

The greater part of the gum was formerly drijd and cleaned 
at Omdprman, which lies on the Nile opposite Khartoum; but 
at present only about 8 per cent, is treated there, and the rest is 
sent direct to Cairo and Suez or Port Said, where it is exported 
to Europe, &c. At least one-llalf gobs to Suez. The gum loses 
about 15 per cent, by evaporation between the garden where 
it is gathered and the port of export. 'There is also an export of 
gum from Suakim, and it is pro'bable' that with the completion of 
the Berber-Port Sudan Railway, a much larger proportion of the 
gum exports will pas via this route to the Red Sea and the 
Mediterranean. 

In Kordofan the gum is obtained both from gardens of acacia 
trees, which are private property, and from wild or unowned 
trees; the first kind is known as “ hashab geneina ” (i.e., garden 
hasliab), and the second, which is of*less value, is known as 
“hashab wady.” The latter exudes naturally from the trees, 
and is slightly darker in colour; it is usually in pear-shaped 
I)ieces of variable size proportionate to the length of time between 
successive collections. A dirty gum which is sometimes found 
exuding is known as “ kadab,” and is rejected. 

The conditions favourable to the production of gum are a ferru¬ 
ginous sandy soil, with a good natural drainage, ami probably a 
moderately heavy rainfall during the rainy season is beneficial, 
and dry heat during the collecting season. Excessive moistire in 
soil otherwise suitable appears to prevent the production of 
gum. 

In the “goneinas ” gum is obtained by artificially incising the 
trees. Soon after the end of the rains, hark is removed in strips 
from the princijial branches of all trees in the garden of 3 years 
old and upwards; the strips should be 1 to 3 inches wide, accord¬ 
ing to the size of the branch, and 2 to 3 feet in length. They are 
removed by cutting the bark with an axe and then tearing off by 
hand. The incision should not penetrate into the wood, and a 
thin layer of the liber or inner bark should be left covering the 
wood. About 60 days afterwards, the first collection of gum 
is made, and after that the garden is completely picked over 
every fourth day until the rains recommence and new leaves 
appear on the trees; at this stage the exudation ceases. In Kor- 
dofan the rainy season ceases at the end of September, and recom¬ 
mences in the middle of June. Young hashab trees, 8 to 10 feet 
high and 6 to 8 inches in girth, will produce gum, and the limita 
of age mipr be taken as 3 to 15 or 20 years; probably trees of 8 to 
12 ycafs are the most productive. 

“ Talh ” or “ talha ” gum is chiefly collected in the forests 
of the Blue Nile. These are two varietiesj of the talha acacia 
tree. Acacia Scyah, the«bark»of one is covered with a red powder 
and that of the other with a white powder,* and they are conse- ‘ 
quently known ,as “ red ” and “ white ” talifti respectively. Both 
varieties prodisce gum, but the red talha is more abundant than 
the white, and consequently most of the talh gum is derived from 
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that variety. The talh trees are said not to be barked or wounded 
by the collectors, who gather the gum they find exuding. 

The gum is cleaned trom pieces of bark and other debris at 
Onidurinan or Khartoum, and a small proi)ortioji of it is picked 
and dried by teposure to tJie sun on the banks of the Nile and 
exiKiried as “picked gum,” but the bulk of the prfiduct is 
e.xixirted in the mixed condition and a portion of it is sorted in 
European centres, one of the most important of these being 
Trieste. • 

TIk' following tigures iUusIrate the importance of the Sudan 
gum trade, and the sliare m«the exi)ort.s of Sudan gum taken by 
the United Kingdom. 


E.rportu of Sudan Gum front Egi/pt. 


Vear. 


Kilos. 

* Vafue. 

i:(K.) 

I88.'i 


1,140,879 

97,071 

1890 

• 

7,052 

409 

1895 


• 149,95.5 

5,850 

1900 


1,803,072 

!)3,847 

i9or. 


8,888,483 

217,132 

1900 


7,089,884 

157,830 


Acci.rding to the rejmrts of the Secretary to the Sudan 
Ki'ononiic Board for 11)07 and 1908, the total exports of gum 
from the Sudan for these two years were valued at 4;E154,592 
and t'l']175,2G9 respectively. 


Imports of Gum from 

Egypt to United Kingdom. 

Year. 

Cwt. 

Value. 



£ 

1908 . 

48,8.84 

82,870 

19t)4 . 

82.879 

47,108 

1905 

27.881 

41,995 

1900 

25,599 

.85,.333 

1907 

.88,579 

02,.530 


In 1904 a number of typical .samples of gum were submitted 
to the Imperial Institute by the Sudan Government for examina¬ 
tion and tor comparison with Senegal gum. 

The samides supplied were described as follows: — 

“ No. 1.—(turn of 1904, Hashab, from Kordofan and Gedarif, 
gathered between November and June. Ninety per cent, is from 
Kordofan 

“No. 2 .-—Gum of 1908, Hashab, specially selected and dried. 

“No. 8.—Gum of 1908, Gezira, from Gezira and,Eastern 
iSudan, gathered in the dry season. 

“ No. 4.—Gum of 1908, Talh from Southern Gezira, gathered 
in the dry season.” | . 

, * • * 

’ * Shemical Emmitwiim. 

The results obtained in the chemical examination of those 
gums are shown in the following table, which also gives, lor 
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convenience of comparison, the results obtained with commercial 
samples of Senefcal gum of good quality. The results obtained 
with corresponding (jualities of Sudan and Senegal gums are 
plained as far as i>ossible side by side in the table. 


Mtnstury, |M‘i'(vnt. .. 

Anb, per cent. 

Dry matter soluble in 
Vtttcr.per (!ont. 
Acidity (Sl.Iht;rtims uf 
polash retlUl^t^l jicr 
gram of truin). 
V’lHcusity cf 10 per 
cent. Kolution. 


Character of mucilajrc 


These results show that the two sets of Sudan and Senegal 
gums examined were quite normal iiroducts, the amounts of 
“ash” and “matter soluble in water” being quite similar to 
those usually found in gums of the arabic type. It Vill be 
observed, however, that all the Senegal gums contained more 
moisture than the Sudan products. The greater brittleness of 
the tears of Sudan gums is due to their drying and becoming 
liermeated by innumerable fissures. 

The most imjiortant differences between the two classes of 
gums are, however, shown by the colours and the viscositie.s of 
their mucilages. Comparing the “ Hashab gum of 1904” and 
the “ Gomme du bas du fleuve,” which are both natural un¬ 
picked gums, it will be seen that the former is much lighter in 
colour than the latter, a feature which is to the advantage of 
the Sudan gum, since absence of a marked colour is a nece,ssity 
for a number of manufacturing purposes to which gums are 
applied. On the other hand, the viscosities, that is roughly the 
“ strengths,” of the Senegal gums are, on the whode, higher than 
those of the Sudan products. This difference is very noticeable 
when the specially selected “Hashab of 1903 ” is compared with 
the selected “ @lomme petite blanche.” 

In* reporting the results of this comparison of Senegal and 
Sudan gums to the Government of the Sudan, it was pointed out 
that though it was uq^afe to draw general deductions from the 
comparison of such, a sij^all number oV samples, yet there 
appear'd to be some ground for the opinion that Senegal gum 
was for some purposes superior to the Sudan product, though 
the latter haj the compensating advantages of being cleaner and 
of lighter colour. A number of suggestions were also made as to 
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the necessity of systematically examining the gum produced from 
year to year in the Sudan, so that data could be accumulated for 
(he' solution of questions of this kind as they arose, and the sug¬ 
gestion was made that it might be desirable to classify Sudan 
gum into a largfer number of grades before exjmrt (ban at present. 

Tlie Sudan gums were submilted for trial to a firm of manu- 
fatdiiring confectioners, who described the ‘ ‘ Ilashab gum of 
1903 ” (specially selected and dried) as a white clean gum, j^eld- 
iiig a very pale, clean, viscous solutfbn and of good flavour; and 
the “Hashab gum of 1904,” as consisting of fine, bold nodules, 
free from dirt and giving & palb, highly viscous solution, of 
good flavour and odour, and therefore of special value to con¬ 
fectioners. The “ (lessira gum of 1903 ” was de,scribed as yield¬ 
ing a somewhat darker but still satisfactory solution, fairly vis¬ 
cous, with a sourish smell, Init good flavour. The “ 'i’alh'-gum of 
1903 ” was regarded as unsuitable for confectioners’ use. Com¬ 
mercial oxi)erts valued the four products at 35s. to 37s., 25s. to 
2(!s., 23s., and 18s. per cu»!. respectively (May, 1904). 

Subsequently a small consignment of about one ton of Tail) 
gum was received at the Im])erial l!)stitute for analysis and com- 
merci!),l valuation from the Agent-tieneral tor the Sudan in 
October, 1905. 

I’lie gum, which was collected in the Sennar Forest, was found 
to he very similar in appearance to the previous specimen 
received from the Sudan (see aJmve). It consisted chiefly of 
very small chips and coarse powder, and only a few tears could 
he picked out. The latter were very friable, and if seems prob¬ 
able that much of the disintegration of the gum took place 
during transport. 

'File average colour was pale, yellow, but many of the larger 
pieces were distinctly brown and had ii slightly unpleasant 
taste. The consignment as a whole w'as clean and free from 
foreign matter. 

The gum was readily reduced to powuler, and when treated 
with water in this state it completely dissolved after a little 
time giving a medium brown coloured solution which possessed 
average viscosity and adhesive power, The slight residue of 
insoluble inatter consisted of sand and dirt. 

An ex.amination of a representative sample yielded the follow¬ 
ing results, to which have been added for purposes of com¬ 
parison those obtained for the .speeimen previously examined : — 


Present Previous 

Siimple. ^ sample. 

Moisture, per cent. ... ... ... ]4’2 ... J2’^ 

Ash, percent. ... ... ... 3'91 ... 2’66 

Portion soluble in water, per cent. 84'6 .. 85‘2 

Portion insoluble^in water „ 

• Acidity* . ... *.. 1‘8 ... 1'8 

Reducing power#. slight ... very slight 


* Milligrams ({f sodium liydroride required to neutralise 1 gram of gum. 
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Tile ash of both samples was identical in appearance, being 
white and infusible; it consisted of lime with a little magnesia 
and a trace of iron. The solutions of both gums were brown in 
colour and yielded similar reactions. 

The present specimen is very similar in appearance and pro¬ 
perties to the commercial consignments of Talli gum which are 

met with in commerce. 

0 

The gum was offered for §ale through brokers in London, and 
realised 18s. per hundredweight (Nov., 1906), which is about 
the average price for Talli giim in 'the London market (Nov., 
1906). 

During a visit lo Trieste in 1907 the Director of the Imperial 
Institute obtained an interesting series of samples comprising 
(1) natural ,fSudan gums as imjiorted into Trieste, and t2) graded 
Sudan gums as pi’oduced by tJie Trieste system of picking. 
These samples were submitted to a preliminary examination 
and have given the following results. ^ 

Ihtsorted Gvvis as imported into Trieste from the Sudan. 

No. 50. Kordofan Gum .—This is the variety known in the 
United Kingdom as Kordofan .soft gum. and consists of light- 
coloured pieces which have been “bleached’' and dried in the sun. 
It closely resembles the “specially selected hashab of 1903” 
referred to above, but is of slightly lower quality, being some¬ 
what more coloured. Viscosity of 10 per cent, .solution 226. 

No. 51. Gum. arahir, natural, cleaned.--I'his is Kordofan soft 
gum, consisting of darker pieces than the previous sample, and 
has been prei)ai'ed in the same manner by drying and “ bleaching ” 
in the sun. Viscosity of 10 per cent, solution 20’2. 

No. 58. Gtnn arahir, “ soft ."—This is a Kordofan soft gum of 
slightly poorer quality than No. 50, but containing rather less 
dust and dirt than No. 51. Viscositv of 10 per cent, solution 
17-6. 

No. 54 .—Gum araiie, sorts. This consists of glassy tears of 
gum, which have not been dried. Viscosity of 10 per cent, 
solution 18'4. 

No. 56. Gum arahic, hard .—This is “Kordofan hard gum,” 
consisting of hard glassy tears ranging in colour from almost 
pale yellow to pale reddish brown. Viscosity of 10 per cent, 
solution 61. 

No. 55. Gezira gum .—This is collected in the district of 
Lezira from Acacia Senegal, and possibly other species. It 
consists *)f a mixture of small pieces of gum ranging in colour 
from nearly colourless to dark reddi.sh brown. Viscosity of 10 
per cent, solution 23. 

Graded Gums prepared in Trieste from Sudan Gums. 

No. 49. Grade 1 .—Consists of a few whole tears with many 
fragments. Gum colourless or very pale yellow. A few of tlie 
fraffuiputfi are glassy, but most are nearly opaque owing to the 
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presence of innumerable fissures on the surfaces of the tears 
and fragments. The pieces vary in size from fragments x 
J" X to tears x x J", Viscosity of 10 per cent, solution 
20-7. 

No. 48. Grmde II .—Consists of a few whole, rounded tears 
witli numerous fragments. The gum is pale yellow in’ colour, 
but distinctly darker than Grade 1. A few of the fragments are 
glassy, but most of them are opaque due to minute superficial 
fissures. 1'he pieces vary in size from fragments of about y cube 
to tears |" x x y. Viscosity of 10 per cent, solution 20’0. 

No. 47. Grade III. —Coirtains’a fair quantity of whole tears 
with many fragments. The gum is pale yellow, but of a rather 
duller tint than either Gradp.s I. or II. It contains a larger 
])roportion of glassy fragments than the first two grades, and the 
other pieces are less opaque. The pieces vary in siz« frdm frag¬ 
ments about X y X y to tears 1" x |" x y. Viscosity of 
10 per cent, solution 22’4. 

No. 53. Grade IV .—Idcludes a few whole tears with many 
fragments. The gum is pale yellow? and not noticeably darker 
than Grade III., but the fragments contain rather more dirt and 
vegetable debris. About one-third of the gum is glassy, and the 
rest more or less opaque. Size much the same as Grade III. 
Viscosity of 10 per cent, solution 21'0. 

No. 46. Grade V .—This differs considerably in appearance 
from the previous four grades. There are few whole tears, and 
practically the whole of the gum is glassy. The size is about the 
same gB Grade II., with some dust. Viscosity of 10 per cent, 
solution 23'0. 

No. 52. Grade VI .—Consists wholly of fragments of glassy 
tears, ranging in colour from pale yellow to a medium orange 
brown. The size varies from y x y x y to y x f" x 3"^ 
with a little dust. Viscosity of 10 per cent, solution 30'0. 

IJo. 57. Siftings .—This consists of dust and very small particles 
of gum, mostly colourless or nearly so, with a few medium or 
dark brown particles. Viscosity of 10 per cent, solution 19'4. 

It is clear from the foregoing results that in grading gum at 
Trieste piirticular attention is paid to bringing out the special 
qualities of Sudan gum, viz., its light colour and its freedom 
from dirt, and although attention is also paid to securing 
uniformity in the size of the pieces included in the various 
grades, this appears to be considered of less importance than the 
two factors first mentioned. 

The viscosities of 10 per cent, solutions of these samples of 
Sudan gums are also of some interest. It will ffe seen that the 
soft gums have generally a lower viscosity than the glassj^ hard 
varieties, and that consequently the grades which consist mainly 
of the glassy hard gum show increased viscosities (compare Beam, 
Second Report of the Gordon ColWe Research Laboratories, 
J906, p. 229), but with the exception of Samples Nos. 62 and 56, 
the second of which s]jow8 an abnormally high viscosity, all these 
gums show lower viscosities than the two graded Senegal gums 
pxamiEed at the Imperial Institute in 1905, It has already been 



149 


COLONIAL BEPOKTS—MISCELLANEOUS. 


pointed out that the gum produced hy the same tree may vary 
from season to season, and consequently H is unsafe to draw 
general eonelusions from the examination of sue!) a small number 
of samples as are bore dealt Avitli: but it seems certain that the 
Sudanese method of drying and “bleaching” gum by exposure 
to the sun in heaps, thongh it produces a clean and almost 
colourless gum, apparently lias the disadvantage of lowering its 
viscosity and rendering it extremely friable, and that it would 
be advantageous if the “bleaching” could be effected by some 
means which would avoid these defects.* 

I 

Monooco. 

The gum iirodnced in Morocco is stated to be obtained from 
AmcM yirnhiea and Acacin" flvmmifcra, although according to 
some aritho.’ities much of the gum now exjiorted from that 
country is merely Senegal or Sudanese gum brought to Morocco 
by caravans from the interior. The gum is sold in Europe as 
"Morocco," “ Mogadore,” or “ Biwfn Barbary gum.” The 
tears are of moderate size, often vermiform, and of a fairly 
uniform light dusky brown tint; they show numerous superficial 
fissures. 

In 1899 there were exported from Morocco (vin the ports of 
■Mogadore and Saffi) h'lO tons of gum, and in 1900, from the same 
ports, 545 tons; but these quantities probably include other so- 
called gums in addition to gum arabic. 

The following table shows the quantities and v.alues of Morocco 
gum arabic imported in recent years to the Fnited Kingdom. 


ImpoH.i of G'lim, Arabic to the United Kiapdoiti from Morocco. 


Year. 

1903 

1904 

1905 

1906 

1907 


Quantity in 

Value in 

cwts. 

£ 

1,451 

3,666 

1,201 

3,019 ■ 

1,731 

3,861 

2,073 

4,142 

2,089 

3,959 


Senegal. 


The gum industry of this French ('olony is of much more 
recent growth than that which has existed for centuries along 
the basin of the Nile, but owing to a variety of favouring cir¬ 
cumstances. an^J especially the stoppage of trade in the Sudan 
which occurred during the Sudane.se Kebellion, it attained in 
recent years a position wdiich for a time made it a serious com¬ 
petitor to the gum-collecting imlustry throughout North-East 
Africa. « 

• According to Dr. Beam (TfiinZ Pepurl of the Wellcome Rheareh Lnliora- 
iorien, I'.tOS, p. 4.13) this type of giun i.s naturally'pale coloured and of low 
viscosity, and h^ontends that exposure to the sun is not responsible for these 
peculiarities. 
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iSeneg’al giun began to appear in European conuuerce in the 
seventeenth century, and for a Jong time the trade in this product 
was confined almost entirely to Erance. In the following century 
however, it beg^n to bo sold in other European countries, and 
this commerce gradually became more extensive and finally 
assumed its greatest importance during the rebellion in the 

Sudan, when competition from Sudanese gum was impossible. 

« • 

Gum is obtained in Senegal almost* entirely from the same tree 
as in the Sudan, viz., Acaciu Senegal, but it is probable that the 
poorer dark-coloured qualitn* (“ feromme Salabreda ”) are pro¬ 
cured from other s])Ocies, c.g.. Acacia arahica, A. Segal, A. stem- 
car ga, A. Nehnneh, and A. alhida. 

The gum exudes naturally through fissures produced by the 
rapid and unequal desiccation of the bark of the tiwes by the 
hot winds experienced immediately after the wet season, but in 
recent years the gum collectors have endeavoured to obtain larger 
yields by making longitudinal incisions in the bark; so increasing 
the apertures thorugh which gum can exude, and perhaps also 
stimulating the production of gum in the trees. The cupidity jf 
the collectors has also led them to tap immature trees in this way, 
and it is stated that if these forcing methods are persisted in, much 
harm will eventually be done to the gum industry in the colony 
{Itevue des Cvltures Coloniales, Paris, 1901, p. 62). 

The gum is collected from December to February (“ petite 
traite ”) and from April to July (“ grande traite ”), the best 
material and the largest quantity being obtained during the 
second i5f these periods. It is, as a rule, merely broken off the 
trees by hand, but knives of various kinds, mounted on shafts, 
are also employed. The collecting is done by Moors and their 
dependants; these barter the gum to French traders, who trans¬ 
port it principally to St. Louis and Ilufisque, though a small 
quantity also finds its way to Freetown. From these towns it is 
exported in .skins or jute sacks holding from 80 to 90 kilograms. 

Three qualities of crude Senegal gum are produced. They are 
described as f(dlows : — 

1. Gomme dv has du ficuvr. —This quality is produced in the 
district of Podor in Lower Senegal. It is the best of the Seneiral 
gums, and occurs in large rounded or thick vermiform tears. Its 
colour varies from almost white through a pale sherry tint to 
brownish yellow. 

2. Gomme Si haul du fieuve. —This variety is obtained in 

Fouhlah-land, Guidimaka, and Bambouk, all in Upper Senegal. 
It ranks second in price, and occurs in rounded, vermiform or 
branched tears, smaller in size than the first qualify, and,on the 
whole darker in colour. * 

3. Gomme friable, Salabreda, or Sadra beida. —This, the 

poorest quality of Senegal gum, consists ofismall grains ^showing 
a tendency to cohere into masses) and squall vermiform tears. The 
ktter are usually only slightly coloured, but the grains are 
brown. , 

Senegal gum is almost entirely exported to France^Bordeaux), 
as the following table shows; — 
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Exports of Gum from Senegal. 


To France. 


To the United 
Kingdom. 


j Quantity Value I Quantity Value 1 Quantity Value 
I in cwta. in £. . incwts, in €. j in cwts. in .£. 


1903 ... 42,526 .39,173 , 242 ‘ ! 197 43,261 39,871 

1904 ... 4.5,306 43,496 1,313 j 1,314 46,6.52 44,8.35 


The average price obtained for gum in Senegal in 1897 was 
i;T95 per cwt.; in the two following years it ranged from £1'65 to 
£1-67, and in 1900 from £1-84 to £1-89. In 1902 it fell to £1'06, 
and since then no permanent recovery in prices has occurred. 

Very little “ grading” of gum is done in Senegal, this branch 
of the industry being almost entirely managed in Bordeaux, and 
it has been stated that the popularity of Senegal gum is to a 
large extent due to the care with which it is “sorted” and 
“picked ’ (Wiosner, Kohstoffr. des Pflaiiztiireicdws). The follow¬ 
ing i.s an outline of the scheme of “ grading ” in use. 

The gum is first sorted into “whole” and “broken” tears. 
The “ whole ” tears are then i)icked according to colour, when 
the following grades result —Gomme hlaiuhe. This variety is 
almost colourle.ss. The individual tears are globular ’and varj 
in diameter from 1 to 4 cms. (0 4 to I'b inches). The surfaces 
are covered with a network of minut(‘ marks, due to the drying 
of the gum, but the interior portions are gla.s.sy and transparent.— 
Gamine pelite blanche. This grade resembles the foregoing, but 
the tears are smaller, varying from 0 5 to I'f) cms. (0'2 to 0'(i 
inch) in diameter. Gomme blonde, resiunbling Gomme blanrlte in 
siy.e but rather darker, -tjoaime 'pctite blonde, resembling Gomme 
pi file blanche in size but a little darker in colour. —Gomme vermi- 
eelle, including vermiform or branched tear.s, varying in colour 
from almost white to pale y(‘llow. —Gomme fidiriqne, consisting 
of tears, which on account of unusual shape nr dark colour are 
unsuitable for the foregoing grouj)s. 

The broken gum is sorted by sifting, and gives the following 
principal grades; these are each fairly uniforim in .size, but the 
colour varies from jiale yellow to (iee]» brown: —Gomme gros 
grahe.aux, Gomme moyens grabenux, Gomme menus graheav,v, 
Gomme powttUre gra,beaux. 

Tilth “ gr.ading ” applies jirincipally to gum used in France, 
that re-exported from France to other Piuropean tountries being 
usually the first and second (|ualities of unsorted gum as pro¬ 
duced ill Senegal.* Considerable (|u£lntitie.s of the grades 
“ Gomme ]»etitp blanche*’ and Gomme blonde’J are, however, 
now Sent to the United Kingdom. 

The following table shows the imports of gum (which may be 
taken to be mostly of the Senegal variety) to the United Kingdom 
^from France. 
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/iiipiirln of (him Arahir to the 

Knit I'll Kingdom 

from Franrc. 

Year. 

Quantity in 

Value in 


cwts. 

£ 

1903 ... *. 

10,774 

J8,10& 

1904 . 

4,378 

7,441 

lOOf) . 

. 7,300 

11,879 

190G. 

*11,770 

20,096 

1907 .• , 

. 14,242 

24,623 

A considerable (piantity of 

Senegal gum is 

now used in 


icniuliiy. iind llie staleiiipiil lias been made thal mucli of it is 
;old as Kordofan f>iim in that eonntr\'. Analyses made at tlie 
niperial Institute of a few 1y|iieal kinds of Sene<>ul»{.>-i»m arc 
jiioted aliove (p. Ih4). 


NoRTIIKRN NlOEIt,IA. 

In this Ihitish Protectorate euni and other forest ]iroducts are 
(dlected hy tin' natives and sold to the afrents ot the Iloyal 
Niger ('ompan\. The gum so obtained is now a regular article 
)f export to the United Kingdom. In ajijiearanee it elo.sely 
■esemldes the “ (lomme du haut ilu fleuve ” of Senegal, and is 
isually comidetely soluble in water and fairly free from dirt, 
^{dhiiig certain is known as to the botanical origin of this pro- 
luct, but it is probably mainly from Acncia Sairi/al. TIte follow- 
ng tables show the (luantities and value of gum exported from 
he Protectorate in recent years, and the imjiorts of this product 
0 the TTnited Kingdom (vlti Inverpool). 


h'.i'lioilx dj iimn Amhic froiii A'orilirni .\iflciia. 


Year. 

Quantity in 

Value in 

• 

cwts. 

i‘ 

lOO-b . 

4,140 

3,728 

1906 ... 

. 6,080 

6,080 

ipiiFls of (hi'iil 

A iiihir fiom Korthcm Kigcrin 
Kingdom,. 

lo the Knifed 

Y(«ar. 

Quantity in 

Value in 


cwts. 

£ 

1903 ... 

. 2,833 

3,116 

1904 ... 

. 3,130 

• 2,992 

1905 ... 

. 4,041 

4,84*9 * 

1906 ... 

. 5,379 

5,913 

1907 ... 

... •. 5,588. 

6,299 


• g 

A number of samples of this gum have been received at the 
[mperial Institute for*examination, and the results obtained 
ire grouped together in the following table:— * 
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Results of Examination, 



Sample 
received 
in 1903. 

Samples received in 1904. 

i 

Sample 
received 
in 1903. 

Sample 
received 
in 1907. 


Qum 

from 

Borgu. 

Oums 

from 

Oeidam. 

Gums from Garfung, 
Kano. 

Qum 

from 

Bomu. 

Gum of 
Acacia 
caffra from 
Kontagora. 


1 

' 

1 

2 

3 



Moisture, per cent. .. 

14*5 

14*0' I 

a'8 

17*8 

17*4 

16*0 

17*7 

Ash, percent. 

2-26 

2-9 i 

2*6 

2*6 

3*2 

31 

2*6 

Dry matter soluble m 

82*2 

88'0 1 

82*0 

79-0 

78-0 

86*0 1 

81*2 

■water, per cent. 





0*8 



Acidity* 

0*0 

10 

2-0 

0-8 

traces 

— 

Beducing sugars, per 
cent 

BelativC visc^ities of 
10 per cent sbliitions 

0-0 

- 

' traces 

1*2 

traces 

nil 


22 

21*0 i 

; 14*2 

9.\ •?! 

22-6 

21-8 

10 



1 





Colour of mucilage (10 

'pale 

almost 

almost 

pale 

piile 

pale 

almost 

per cent). 

yellow 

colourless 

! colourless 

brown 

brown 

yellow 

colourless 


* Milligrams of pota^ium hydroxide required to neutralise one gram of gum. 


It will be seen that most of these Nifferian g-ums differ but 
little from the average quality of unsorted Sudan gum. Several 
of the samples exhibit a rather low visco.sity, but the colour is 
generally good, and the samples are as free from dirt as average 
Sudan gum. In all cases the mucilages prepared from the gums 
are strongly adhesive. The sample derived from Acacia caffra 
from Kontagora is interesting as showing that gum of good 
quality is obtainable in Nigeria from other .sj)ecies than Acacia 
Eeiiegal. 


Gold Coast Colony. 

There is no organised production of gum in this Colony, and 
the extent to which gum-yielding trees occur is not known. 

The three samples of gum now dealt with were forwarded for 
examination by the Inspector of Agriculture for British West 
Africa in April, 1908. 

The samples were as follows: — 

Gum of Acacia Sieberiana .—This consisted of pale yellow to 
yellowish-brown, irregularly shaped tears with some dust and a 
few roughly cylindrical pieces measuring x | x | inch. 
The largest fragment in the sam])le weighed 18'grams, but most 
of the pieces were quite small. 

Gum of R0irhea africana. This consisted of small, unifbrm, 
pale yellow to reddish-brown, semi-transparent tears, mixed with 
a small amount of woody matter. 

Gum of Pseudocedrda Kotsehyi .—This consisted of small pale 
yellow to yellowisli-^rown tears. The* sample contained some 
large pieces of bark to ^hich fragments of gum gdhered. 

The botqnical determinations given above were made at Kew 
on herbariam specimens forwarded to the Imperial Institute with 
the samples of gum. 




iMfEUIAL INSTITOTU—IX. GUMS AND BESINS. 154 


The chemical examination of the samples gave the following 
results: — 


i 

Botanical Origin. 

Acacia 

Sieberiana. 

Burkea 

africana. 

Pseudocedrela 

Kotschyi. 

tfoisture, per cent. ... 

.14-9 • 

1506 

13-7 

tsb, per cent. 

1-8 « 

23 

2-6 

fneolnble matter, per cent. ... 

702 

0-9 

0-.35 

leilucing sugars, per cent. ... 

•rjaces. , 

— 

Considerable 

traces. 

telativo viscosities of 10 per 
cent, solution. 

27-0 

18-2 

10-8 

tcidity* . 

3-6 

. 3-92 

31 

lolour of mucilage (10 per 

Yellowi sb 

Dark brown. 

Y ello^ish 

cent, solution). 

brown and 


Srown and 

turbid. 


turbid. 

Taste uf mucilage . 

Almost taste- 

Pleasant taste. 

Almost taste- 

1 less. 

.*-! 

1 less. 

1 


* Milligrams uf potash required per gram of gum. 


Coti,elusions. 

Of these gums that from Aeaeia Sieheriana is the most likely 
0 be saleable in the United Kingdom at remunerative rates, 
riiiit from Hvrkm africana is of fair quality but rather dark in 
;olour, and for this reason it would realise low prices. The pro- 
hieioiPSeudocvdrcla Kulsehi/i is a soluble gum somewhat resembl- 
ng the Sudanese talh gum, but is of inferior quality as compai'ed 
vith this. 

These three gums are all rather inferior to the gum of Aeaeia 
Senegal as now exported in large quantities from the Sudan, 
>(uiegal, and Northern Nigeria. The products w'ould, however, 
ill b» saleable though those of Burkea africmia and Pseudoccdrela 
'iotseliyi would probably only bring about 16 or 16 shillings per 
wt. Unless, therefore, these gums are readily obtainable in 
arge quantity it is not worth while to take further action regard- 
ng them, but if the trees yielding any of them occur commonly 
listributed over wide areas, so that the gum could be collected 
rom them cheaply, they might be worth further attention 
November, 1908). 

• 

Oeange llrvBE Colony. 

Acacia horrida occurs in this Colony, and gum i^ occasionally 
collected from it for local use. , ^ 

A sample of this material was received at the Imperial Institute 
or examination in 1907. It consisted of hard, brittle, pale 
<ellow, sub-angular or irregular tears, and* was free from dirt. 
)n analysis the following results were obtained: — 

* Per cent. 

Ash .• . 2-99 

Moisture . 16'06 

Dry matter soluble in water . 81‘84 
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TJie mucilage was rather dark iu colour, and was about twice 
as viscous as mucilage of good Sudan gum of similar strength. 
Its tasie was sotir and rather unpleasant, and the adhesive pro¬ 
perties were poor. A firm of manufacturing confectioners to 
whom a sample of the gum was submitted stated'that it resembled 
Aden gum, but would bcc of uo value tor confectionerv on account 
of its marked taste. Tlie sample was valued by brokers at l0.s'. 
j)er cwt. (.June, 1907). 


PoK'ruouk.sE 


Must Atkica, 


There is uo organi.sed production of gum in this Portuguese 
tjolony, but as iu German and British East Africa gum-yieldiug 
trees,are of common occurrence. 

A samite of gum frouj tliis area was included in a collection 
of iMctanical jiroducts from Beira forwarded to the Imperial 
Institute l)y the Jiondon .Manager cd thc' iloscambiciue (Company 
iu Eebruary, 1906. 

The sample was de.scribed as " juobably from an acacia, 
e.suded naturally from trunks of several large tre-es." Jt con¬ 
sisted of (lark lu'owu, almost black, irregular fragments, to some 
of which large jiieces of bark adhewed. A small amount of light 
coloured gum was intermixed with the dark fragments. The 
gum was hard, and .somewhat brittle when chewed. 

Both the light and dark coloured portions wc-re readily .soluble 
II. cedd water. A 10 jier cent, sedution of the' former was almost 
colourless, and rathew more viscous than a similar solution of 
Sudan guiii arabic of good i|uality. An analysis of the gum gave 
the following re.sults; - 


Ash 

Insoluble matter 

Moisture 

Acidity 


Light coloureJ Durh coloured 

gum. gum. 

1 percent. ]’9 percent, 

trace 4'o5 ,, 

11-5 „ 

1 gram requires 1'68 lugm. potash. 


The solution gave no coloration with ferric chloride and no 
precijiitate with lead acetate or Eehliiig’s solution. 

The results of the examination show' that this gum is of promis¬ 
ing (|Uality, but it is too dark, and contains too much extrane¬ 
ous matter (bark, &c), to be submitted to buyers for valuation. 
The dark colour of the sanijile is jirobably due to the gum having 
been scoi'cliejl by bush fires. Information is needed as te the 
spqciqs of Acacia from which the gum is obtained (May, 1908). 


^ Uganda. 

Gcm from Tilt: FRUITS OF liuhiimoeUrv.'s DaweA, Stapf. 

f- 1 

A speciipen of this material was sent ^o the ftnperial Institute 
by the 0$cer-in-charge of the Eorestry and Scientific Depart¬ 
ment, Uganda Protectorate, in January 1906. The product was 
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niaU'il to occur surrouudiiijEr the .seeds in tlie fruits of Bahamoeit- 
riis Dawci, Stapf., a recently-diseovered j)lant helonf’inj^- to a new 
ffeiius. 

Description of ^sample .—Two siuall quantities of tlie substance, 
contained in stoi)])ered bottles, were received. These two,speei- 
niens differed sliglitly in appearance, one beinji faintly o])aleBC,ent 
wliiist the other was almost clear, but botb possessed a faint, 
characteristic, arouiatit^ odouf, recall^fl that of citronellal, and 
a sweetish ai'id ta.ste. As the total quantity was small it was 
necessary to inix the two sjwcimens in order to obtain sufficient 
material for chemical examination. 

(’■hemical e.ruminotion. —'I'he material was steam di.stilled, and 
the distillate and residue were e.\amin<jd separately. 

The di.st illate was a slifilitly opale.scent liquid whicl* possessed 
file characteristic odour of the orieinal substance, ttnly traces 
of volatib' oil were found in it. 

The residue was comidetely soluble in water, and had all the 
pro[)erties of an ordinary fium of the acacia tyjie. It also con¬ 
tained a small quantity of a supar. 


Conclusions. 

This substance is a gum-like secretion containing a very small 
i|uantity of volatile oil. It is extremely doubtful whether any 
commercial u,s(' could be found for tins jiroduct, even if it could 
be olitained in a fairly dry form suitable for transport and in 
large ((uantities (which from the mode qf its occurrence seems 
unlikely) since the slight odour would prevent its u.se for most 
of the purposes to which gums of the acacia type are apjdied. 


• Somaliland and Abyssinia. 

Aden and East Indian gum. 

The gum jiroduced in Abyssinia and Somaliland, especially 
in the districts of Gardafui and Ugaden, is exported from the 
towns on the Somali coast, principally to Aden and Uombay. 
From these two ports it is re-shipped to J'lurope as ‘‘ Aden gum ” 
and “ East Itfdian gum ” respectively. Abyssinian gum is 
almost entirely exported via Harrar. 

It is imjiossible to say with certainty from what spet'ies this 
gum is obtained, but some of it is doubtless collectecj from 
Acacia ahyssinicia and Acacia glaucophylla, which are knovfn to 
occur in those regions. 

The best qualities of Aden and East fndian gum approach 
tlie better classes of Kordofan gums tin appearance, solubility, 
but these gums as a whole are darker in colour. The follow- 
uig tables show the extent of this trade. At present Aden gum 
is worth from 25 to 30s. per cwt. in London (May, t908). 
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Imports of Gum Arabic to Aden. 


Year. 

Quantity in cwts. 

1 

Value in £,. 

r 

1903-4 . 

4,966 

4,588 

1904-5 . 

4,093 

3,433 

1905-6 .■ ... 

' 9,690 

9,084 

1906-7 .'. 

8,856 

8,089 

1907-8 . 

4 

6,447 

* 

M, ... .. _ 

6,341 

Rc-ej:ports if Gum Arahkfi'om Aden. 


' . Year. 

Quantity in cwts. 

Value in £. 

1903-4 to Foreign ports. 

, 3,576 

4,524 

to Indian „ . 

1,618 

1,423 

1904-.5 to Foreign ,, ... '.. 

2,039 

2,793 

to Indian „ . 

3,700 

4,135 

1905-6 to Foreign .. 

1,758 

2,408 

to Indian „ . 

8,383 

9,805 

1906-7 to Foreign „ . 

1,812 

6,432 

to Indian „ . 

8,859 

9,423 

1907-8 to Foreign .. 

357 

478 

to Indian „ . 

7,093 

8,990 

Imports of Gum Arabic to India. 

** 

Year. 

Quantity in cwts. 

Value in IC. 

1903-4 . 

2,404 

2,421 

1904-5 . 

4,691 

4,191 

1905-6 . 

11,305 

10,291, 

1906-7 . 


10,281 

1907-8 ■ . 

8,085 

8,451 

Re-exports of Gam Arabic from 

India (East Indian Gum). 

Year. 

Quantity in cwts. 

< 

Value in ii. 

1903-4 . 

13,446 

13,306 

1904-5 . 

8,147 

8,816 

1905-6 ... •. 

3,967 

4,882 • 

1906-7 • . 

2,684 

3,827 

1907-8 . 

3,010 

3,4.39 




• • Inou. 

« 

Ghati gum. , 

This name is applied generally in India to the gnm produced 
in India ifaielf, as distinguished from East Indian gum of exotic 
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origin (see above). In European commerce, however, the name 
" Ghalti ” or “ Gatty ” is practically restricted to the partially 
soluble and highly viscous gum derived from Anogeissus latifolia 
and certain other species. It is obtained from a variety 
of trees, and ho attempt is made to keep the products of the 
different species separate. The result of this is that consign¬ 
ments of Indian gum may vary considerably in properties. This 
state of things could be improved if a proper system of “ sorting ” 
and “ grading ” Indian gums were introduced, but so far nothing 
of this kind has been athimpted on a scale large enough to 
modify its unsatisfactory character. Some of the more import¬ 
ant sources of Indian gums are Acacia modesta, yielding the so- 
called “ Amritsar" gum; Acacia arahica, furnishing “ amrad ” or 
" Amrawatti ” gum; Acacia Senegal-, Odinu Wodier, ixumuhmg 

jingan ’’ gum; Anogeissus latifolia, one of the principal'sources 
of “ Ghati ” gum, and Acacia catechu. 

The gums yielded by these trees appear to be collected in 
India in a very haphazarti fasion; thus Captain Tighe, in his 
lleport on South Baluchistan (Agrkititural Ledger, 1902, No. 2, 
p. 76) states, with regard to the gum of Acacia Senegal: “ There 
is no regular collection of the gum. Women and children occa¬ 
sionally collect a little and barter it to the banias for anything 
they may want. The latter accumulate whatever is brought 
until they have sufficient to take to Karachi. The collection is 
thus made casually by banias, who sell it to the leading native 
firms in Karachi, who in turn sell it to the European merchant.” 
In some cases gum collectors are (.liarged a nominal sum (usually 
one anna per day) for the privilege of collecting forest produce, 
including gum, in the conserved areas, but apart from this no 
taxes are levied. 

In spite of these unsatisfactory conditions, the trade in Indian 
gum has assumed considerable dimensions, and if steps were 
taken to encourage the growth of a few of the best gum-yielding 
sj)ecies, and a proper system of (ollecting, sorting, and grading 
the gums were instituted, there can be no doubt that a large 
export trade could be developed. 

A number of samples of Indian gums have been examined at 
tlie Imperial Institute, and the results obtained with the more 
important of these are given in the table on page 169. 

These results are of little interest from a commercial point of 
view, since !^dian gum of commerce consists generally of 
mixtures of the products of different species; but they are 
interesting as showing that it would be advantageous to keep 
these products separate. Of the nine gums exaipined, probably 
five, viz., those from Prunus ehurnea. Acacia Jacquemonti\, and 
Elmodendron glaucum, would rank commercially as gums of the 
first grade, whilst those from A. catechu, A. arabica, A. Farnesi- 
ana, and A. modesta would probably seU as second-grade pro¬ 
ducts. The results obtained with Afwgeissus latifolia gum are 
•similar to those obtained with the best grades of Ghati gum 
which reach the linked Kingdom. Analyses of the gums of 
Bauhinia retusa and Odina Wodier have been published already 
in “Technical Reports and Scientific Papers” issued by the 
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Imperial Institute in 1903. These are both soluble gums of the 
second grade. 


The following table shows the quantities and values of Indian 
gum arabic, (Ghati gum) exported in recent years. 


Year. 

1902- 3 

1903- 4 

1904- 5 

1905- 6 

1906- 7 
19(17-8 


Quantity in 

Value in 

cwts. 

£ 

38,019 

30,309 

39,760 

33,499 

• 28,377 

28,974 

32,664 

36,908 

35,202 

44,617 

37,431 

44.608 


The present value of (lhati gum in this country is about 18«. 6d. 
for inferior to 28s. 6(f. for the best grades (May, 1909). 






Resvitf of Examination. 
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The principal markets for Ghati gum in order of their importance are Germany, the United Kingdom, Belgium, 
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Attsthalia. 

Tlirougliout the Commouwealth of Australia gum is collected 
lioin various species of acacia known locally as “Wattles.” 
The principal species are Acacia fyenantha, Acicia dccurrens. 
Acacia neriifolia, and Acada Jurmalophylla. Wattle gum occurs 
in large hard globular tears occasionally of a pale yellow colour, 
hut usually amber or reddish-brown. It is transparent and highly 
adhesive, and is, therefore, particularly suitable for adhesive 
purposes. These gums are extensively used in Australia, and 
were formerly exported in con.‘>ider8bre quantities to the United 
Kingdom and Germany, but the imports to the United Kingdom 
which amounted to 2,150 cwt., valued at £3,368 in 1898, fell to 
nearly half thai amount in 1900, and in 1907 only 534 cwt., 
valued ;>t £1,964 was imported, that being a slight increase on 
the imports of the. four preceding years. 

The imports came at first principally from New South Wales, 
but more recently South Australia took the largest share in this 
export trade. 


“ INSOLUBLE ” GUMS. 

The most important member of this group, and the only one 
which regularly occurs in commerce, is tragacaulh gum. At the 
re(iuest of the Board of Agriculture of Bermuda the following 
memorandum on this gum was prepared in 1908. 

Tragacatiih gum. 

Tragac,anth is obtained from several species of Astragalus, 
some of which occur in South-Western Europe, whilst others are 
found in Greece and Turkey. The largest number, however, 
are indigenous in the mountainous regions of Asia Minor, Syria, 
Armenia, Kurdistan, and Persia. The tragacanth of commerce 
is produced in the last-named countries, and chiefly, though not 
exclusively, by the following species: — 

Astragalus adscende.ns, Boiss. et Hausskn., a shrub attaining 
4 feet in height, a native of the mountains of South-Western 
Persia, at an altitude of 9,000 to 10,000 feet. According to 
Haussknecht it affords an abundance of gum. 

A. leioclados, Boiss., Persia. 

A. hrachyealyx, Eisch., a shrub 3 feet high growing on the 
mountains of Persian Kurdistan. 

A. gummifer^ Labill., a small shrub of wide distribution-, 
occurring on Lebanon and Mount Hermon, in Syria; also in 
Armenia and Kurdistan. 

A. microcephalus, Wjlld., like the preceding, a widely distri¬ 
buted species extending frop the South-West of Asia Minor to 
the North-East Coast, and to Turkish and Russian Armenia. 

A. pycnodadais, Boiss et Hausskn., nearly related to A. micro- 
cephalus, occurs on the high mountains of Avroman and Shahu, 
in Persia. Haussknecht states that it yields gum in abundance. 
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A. stromatodes, Bunge, growing at an elevation of 5,000 feet 
on the Akker Dagh Itange, near Marash, in Asia Minor. 

A. kurdicus, Boiss., a shrub 3 to 4 feet high, native of the 
mountains of ^iilicia and Cappadocia, extending thence to Kur¬ 
distan. Haussknecht states that from this and A. strofmtodes 
the so-called Aintab tragacanth is obtained. 

The gum is also collected to some extent from A. verus in 
North-Western Persia and Asia Mipor. This species is stated to 
be abundant in Persia between Hamadan and Kermanshah. 

A. Farnassi, Boiss., vdr, cylU^nia, a small shrub found in 
abundance on the northern mountains of the Morea. 

The trfigacauth slirubs thrive in the wild state in the mountain 
ranges of dry sul)-tropical countrie.>i; the soils in the districts 
referred to are all highly calcareous. ^ » 

In July and August, the shrubs are stripped of their leaves, 
and short longitudinal incisions or slits are made in the trunks. 
According to a British Consular Report on the trade of Kerman¬ 
shah, 1903-1904, No. 3189, page 28? “the top of the plant is 
burnt, and when the leaves are all consumed the fire is put out 
and incisions are made.” The gum fiows out, and, drying spon¬ 
taneously, is ready for gathering in three or four days. If the 
weather is fine during the drying process, the “ white leaf ” form 
of gum is obtained; this is the most prized variety. If, on the 
other hand, rain falls, or the wind rises, particles of dust are 
carried into the surface of the gum which thereby loses its 
wliitene.s3, and becomes the “yellow loaf” form, the second 
quality. The shape of the incision, of course, determines the 
form of the pieces; longitudinal incisions produce “leaf” or 
“ flake ” tragacanth, punctures yield “ thread ” tragacanth, 
while irregularly-shaped incisions give knob-like masses, gener¬ 
ally coloured, and of relatively low value. Anotlier form, known 
in Persia as “ Arrehbor,” exudes fi'om branches, which have been 
cv^J w’ith a saw. In Persia the productive life of the shrub is 7 
years. 

Smyrna is an important market for gum tragacanth; it is 
conveyed to that port by native dealers, who purchase it from the 
peasants, in bags containing about 2 quintals each. It is there 
sorted into the various qualities in order to fit it for the European 
liiarket, packed into cases containing about two hundredweight, 
and shipped to liOndon, Marseilles, or Trieste. Basra (near the 
mouth of the JCuphrates) is also an important jxirt of shipment. 

The exports of tragacanth from Smyrna are given in the follow¬ 
ing table; — 

Exports of gum tragacanth from Smyrna. • ^ 


Year. 

Cwts. 

Value in 
£ 

1901 

1,660 

•. 4,040 

1902 

3,000 • 

• 9,577 

1903 

2,600 

6,237 

1904 • 

2,300 

6,104 

1905 

1,180 

8,168* 

1906 

880 

6,369 
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Ifi3 

'I'lie luvrent pricos for o^lul (riif^iicaulli in the London market 
vary fioin ,f] 10,v. to .£10 lO.v. per cwt., accordiuff to (piality, 
hut these inuces ar(‘ rather hif^her than those usually obtained 
for the gum which has been for some tim<! scarce ^pid dear. 

Complete figures of exports from Persia are not available, but 
in 1907 the value of the exports of tragaoanth from Bunder 
Abbas was h]3,937, from Bushire, in 1907-08, they were worth 
4.70,577. There is abso a corsiderable export of gum from Basra, 
which doubtless includcw some tragacanth. Tn 1907 the value of 
the gum shijciced from this pout was. 4)14,388. 


(fi M OF Corhliispri-nnnii (roxsi/piuin from India. 

Variqus other “insoluble gums" are collected in dilferent 
parts of the world, but they arc* not so highly valued as traga- 
c'anth. In India the gums of Cochlospermnni (hissypiiim and of 
Slri-citlia lurn.i are sold a.s substitutes tor tragacanth. 

An examination of the grim of Corhiospermum Gossypiuvi has 
been made by Mr. TI. H. Bobin.son, of the Scientific and Tecdini- 
cal Dejiartmeut of the Imperial Institute, and the results were 
communicated at the York meeting of the British Association 
for the Advancement of Science, and a fuller account of the 
investigation was published in the Jonrniil of Ihr Chemical 
cS'oc/rf)/(1900, 89. 1490). 

('orhJo-ipermnin Gossypiiim is a small deciduous tree belonging 
to the Bixiniie; it grows abundantly in the forests of the Nortb- 
M'c'.st Himalaya, and extends across the central tableland of 
India. 

The gum occurs in irregular, rounded, translucent lumps of a 
jiale butt'colour; like tragacanth, it absorbs a large ejuantity of 
water, and swells to many times its original size. It is remark¬ 
able among the gums for its property of slowly giving off acetic 
acid when exicosed to moist air; this jirojcerty is also possessed by 
the gum oi Slercii/la iinns. The gum was found to yic'lcl 14 per 
cc'nt. of acetic acid ; unlike tragacanth, it does not give any blue 
coloration with iodine, and is, therefore, free from starch. 

Hy the action of cold .5 per cent, .sodium hydroxide solution, 

• a .solution of the gum is obtained wdiich, when neutralised w'ith 
acid and .submitted to dialysis, yields a clear viscous liipiid con¬ 
taining a substance, which has been named “ cvchlosperminic 
acid.” If the viscous liquid is evajiorated, clear transparent 
flakes are obtained which resemble the original gum in being 
insoluble in water, but no longer contain acetic acid, as this acid 
has b(*ei> removed by the sodium hydroxide. 

By the action of hot dilute sulphuric acid the gum is decom- 
]iosed into acetic acid, various sugars and a nucleus acid, gondic 
acid, which, like gunj'arable, is soluble in wafer, and possesses 
adhesive properties. ‘ 

This work suggests the possibility of preparing products of 
industrial va4fle by the chemical treatment of various gpims of 
this type. 
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Ntasat.and. 

A sample of gum from this Protectorate was received at the 
Imperial Institute, 1903. 

It was stated in the accompanying descriptive report to be 
collected by the natives from several different trees which have 
so far not been identified. 

The sample consisted of'about’ h lb. of small fragments of 
translucent gum, varying in colour from light yellow to deep 
brown. It had a slight odopr of, acetic acid, but possessed no 
I)pculiar taste. 

On analysis the following results were obtained; — 

Percent. 

Amount soluble in water ... ... ... •32'S 

Moisture ... ... ... ... ... Ifi-fi 

Ash (magnesium tyid calcium carbonate 

with a trace of ferric oxide), ... ... 2’57 

'I'lip portion of the gum insoluble in water swelled up into a 
translucent jelly in contact with this liquid. 

This gum resembles those obtained from the Indian tree Coch- 
los'ijermum Gossyfiam and the Australian plant l^terculia nceri- 
folia in being only partially soluble in water and in slowly 
evolving acetic acid when exposed to the air (see above, p. 172). 

Insojuble gums of this class have at present no commercial 
value unless they can be obtained, like the well-known insoluble 
tragacanth gum, almost free from colour. 

Uganda. 

(iDM OF A1lii:zio Ufomici. 

A sample of gum collected in the llukedi District of Uganda 
was forwarded to the Imperial Institute by the Otficer-in-charge 
of the Botanical, Forestry, and Scientific Department at Entebbe 
in dune, 1907. 

Tile gum is known locally as " Nongo,' and is derived from a 
small tree, which has been identified as AUii'z'ui lirownci. It 
was stated that the gum is procurable in large quantities in many 
parts of Uganda, and it was (lonsequcntly desired to know whether 
it was of comtlierclal value. 

The sample weighed about one cwt., and consisted of irregular 
dark-brown tears and aggregations of tears varving in weight 
from I lb. to I oz. or less, and in most cases containing’ a con¬ 
siderable proportion of woody impurities. The gum wa^ very 
hard and ditficiilt to powder. 

Chemical examination furnished the foljow'ing results:—■ 

' • Per cent. 

Ash ... . 4’6 

Moisture ., 16'9 

Dirt . 27 
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The fruiii was not readily dissolved hy water, and in orde. to 
obtain'I'ouiplefe solnlion 'it was mressary to allow' a snail 
(jiiantitv (d* the ])ow(lered inatt'i'ial to I'einain in (^ontac t with 
much w-ater tor 4 or 5 days with frequent shaking. The solution 
formed w'as rather p'ldatinoiis, and was so thiek that «i one per 
cent, solution had a[iproxiniately the same liseosity as a 20 per 
eent. solution of frood Sudanese aeaeia gum. 

The one per cenf. solutio?i, which was used for tlie comparison 
of the viscosity, was cloudy, nearly colourless, and had a feebly 
iwid reaction. A 2 per cent, solutidn in water furni.shed a thin 
jelly, in which a proportion of the from, equivalent to 10 per cent, 
of the whole, did not dissolve, but .simply swelled up. 

Gum of this type, which would he classed commercially as 
“ insoluble,,” can he sold at low rates in London when it is lipht- 
coloured, but a brown S"‘'h as the present sainiile, would 

be practically un.saleable (October, 1907). 


PoETUGUESE EaST AfRICA. 

This .sample of insoluble frum was received from the Mozam¬ 
bique Company in October, 1907. It was labelled Ao. IX., and 
W'as .said to have been collected from a laifre iijdifrenoH.s tree. It 
consi.sted of yellowi.sh-hrown, round or sub-ang'ular tears, which 
were fairl.v free from dirt. 

This gum is of an insoluble type, and when treated with water 
does not completely dis.solve, hut swells up .and forms ii jelly. 
It would be unsaleable except at such low’ rates as would certainly 
be nnreiminerative (March, 1908). 


Gold Coast Coloivy. 

Included w'ith the three soluble gums, described on p. 1G2, and 
received from the Inspector of Agriculture for AVest Africft in 
April, 1908, were two samples of “insoluble” gum from Com- 
hretum vndulatvm,. 

No. 1 consisted of a flattened, sub-angular, brownish mass 
together with two or three small fragments. It furnished 4'6 
l)er cent, of ash, and when placed in water formed a jelly. 

No. 2 consisted of pale yellow to dark brown tears, many of 
which were vermiform. The sample contained a good deal of 
bark and other vegetable debris. It furnished 5'2 per cent, of 
ash, and formed a jelly with water. 

The.se gums'being dark coloured and insoluble would be of no 
comtiiercial value at present. 
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SEMI-INSOLUBLE GUMS. 

The typical product of this class is the “ Persian insoluble 
gum ” of trade which is largely exported along with tragacantb 
gum from Basi%. and other ports in the Persian Gulf. Very 
little is known of the origin of this gum or as to the localities in 
which it is collected, but ac(!ording to a note published in the 
Kew Bulletin in 1906 it is pi;obablji in part derived from Amyg- 
dolus leioearpus. The gum is of a»hard glassy type, and its 
solutions in water are intermediate in character between those 
of tragacanth and gum arable* j.e.,»they form thin jellies. The 
commercial value of this gum is lower than those of either 
tragacanth or fine gum arabic, and when the prices of the latter 
are low it is difficult to sell in European markets. 

The trade in “ Persian insoluble gum ” is considerablte, but 
exact figures cannot be given, as the exports of gum from Basra 
(see page 172) jirobably include tragacanth as well as this 
variety. The exports of this type of gum from Bushire in 1906- 
07 were valued at .£65,967, and in 1907»-08 at £5,415. This class 
of gum is probably also included in the gum exports from Bunder 
Abbas and Lingah. 

The value of Persian insoluble gum in London at present is 
about 15s. per cwt. (May, 1909). 

The following repoi ts dciil with samj)les of gum which, if placed 
on the market, would probably be classed in commerce with these 
Persian “insoluble” gums, but they are darker coloured than 
this cla.ss of gum as a rule, and consequently they would not be 
readily saleable except when better gums are scarce and dear. 


Northern Nigeria. 


A sample of gum from Bassa Province was included in a col¬ 
lection of vegetable- produces sent to the Imperial Institute for 
examination in 1903. 

It consisted of two large tears, weighing about 1 oz. each, 
of translucent, yellowish-brown gum, presenting slightly fissured 
surfaces. 


The following table gives the results obtained on analysis of 
this gum: — 


Per cent. 


Moisture. . 

Ash 

Amount soluble in water ... 
Acidity . 


15-4 

2-42 

76-6 

... • 00 

• 


The mucilage obtained by solution of the gum in water was 
precipitated by alcohol and by a solution of basic lead acetate, 
but not by solution of ferric chloride, an^ in these respects it 
resembled mucilage prepared from gutu arahic, but, unlike the 
Idtter, it was only slightly adhesive when applied to paper. The 
insoluble portion of th% gum swelled into a translucent jelly in 
contact with water. 


16349 


0 
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A gum of this type would be classed by brokers as “ insoluble,” 
and on account of its rather dark colour would have little, if any, 
commercial value. 


Gold Coast Colony. 


The collection of gums sent from this Colony to the Imperial 
Institute in April, 1908 (see p. 162), also included one of unknown 
botanical origin, which was of the'“ semi-insoluble ” type. 

It consisted of a single, elongated, flattened, opaque mass vary¬ 
ing in colour in dilferent p&rts froln yellow to dark brown. On 
analysis it gave the following results: — 


Moisture. 

. . - 

Viscosity of 5 per cent, solution 

Acidity . 

Colour of mucilage . 

Taste of mucilage . 


136 

4-6 

200 

10-6 

... brown and turbid, 
rather sour. 


This gum would be classed as semi-insoluble, and on account of 
its dark colour and sour taste would not be saleable in competition 
with “Persian insoluble” gum. 


Uganda. 

This sample of gum, was received from the Government of 
Uganda by the Crown Agents for the Colonies, and was trans¬ 
mitted by them in September, 1903, to the Imperial Institute 
in order that its commercial value might be ascertained. No 
information regarding the botanical origin of the gum was given, 
but it was stated to have been collected in the vicinity of the 
Anglo-German boundary. 

The specimen consisted of largo, irregularly-shaped, tears of 
dark reddish-brown gum. It possessed no characteristic odour 
or laste. 

The gum contained 16'1 per cent, of moisture, and yielded on 
ignition I'Sb percent, of ash, consisting principally of potassium, 
calcium, and magnesium carbonates, with a trace of ferric oxide. 
It contained a very small quantity of free acid. 

The gum was incompletely soluble in water, which dissolved 
only 46'1 per cent, of the whole. The insoluble portion did not 
gelatinise when in contact with water. The aqueous extract was 
a clear light-brown liquid, which gave no precipitate on the 
addition of ft solution of neutral or basic lead acetate, or of ferric 
chtor^ide, but was precipitated on the addition of alcohol. The 
solution of the gum contained no sugar, and was not adhesive. 

These results indicate that the gum belongs to the class of 
partially soluble glims £ir which the commercial demand is com¬ 
paratively restricted, and this circumstance, takeli in conjunction 
with its dark colour, renders it unlikelja that this material could 
be profitably exported. 




IMPERIAL INSTITUTE—II. GUMS AND KB8IN8. 168 

There is reason to believe that certain varieties of acacia trees, 
whicli produce light-coloured soluble gums in the earlier stages 
of their growth, produce, when mature, dark coloured insoluble 
gums of quite (Jift'erent type. It may be the case that this 
Uganda gum was derived from old acacia trees, and that further 
examination of the gum of younger trees may result in the 
discovery of a product of better colour and greater solubility. 
If this should appear likely, •furthel ^samples should be .sent for 
examination. 


RESINS. 

InJ’RODITCTIO.X. 

The name resin is applied to a gr<‘a( Variety of products which 
it i.s impossible to include in any single definition. Like gums 
they are usually obtained as the result of exudation from plants, 
and in many ways they resemble gums in appearance. Thus 
they are usually pale yellow to brown in colour, are transparent 
or translucent, and when freshly broken appear to be homogene¬ 
ous and continuous in structure. They can, however, be readily 
di.stinguished from “ true gums ” by the following simple 
methods. — 

(1) When a resin is held in a flame it takes fire and burns 
with a smoky flame, giving oft at the same time an 
aromatic odour. A gum similarly treated does not 
take fire but chars, and smells of burnt sugar. 

(ii) A j'esin placed in water remains unchanged, whereas a 

^ gum either dissolves, forming a thick liquid, or 

absorbs the water completely', forming a jelly. 

(3) When a resin is allowed to stand in spirits of wine or oil 
of turpentine it disintegrates, and either dissolves 
partially or completely. A gum, on the contrary, is 
entirely unaffected by either of these solvents. 

Uses of Resins. 

Industrially resin.-i are applied to a great variety of purposes, 
but probably the most important of these is the manufacture of 
varnishes, and lac(|uers. Such varnishes may conveniently be 
divided into the two classes—“oil varnishes” and ‘ispirit 
varnishes.” 

The former class consists essentially of a combination, of a 
resin with linseed oil, diluted with turpentine oil to the proper 
thickness. A typical product of this gfoup is “ copal varnish.” 

The second class comprises solutions of resins in spirits of wine, 
oil of turpentine, or oflier volatile solvents. TypicaJ examples 
are dammar, mastic, and shellac varnishes. 

15319 
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The cheapest of all resins, viz., colophony or “ common rosin,” 
is largely used in the manufacture of soaps, and in recent years 
the compounds which rosin forms with metals such as alumin¬ 
ium, zinc, and manganese have come into extensive use under the 
name “ resinates,” especially for the preparation of quick drying 
varnishes, and “ driers ” to be added to oil varnishes in order to 
improve the “ drying ” proj)erties of the latter. 

Certain resins, such as tshellac, find subsidiary but still impor¬ 
tant applications as finishing materials for certain textile goods, 
in the preparation of lithograpbit inks, and as ingredients in 
certain kinds of cements. Others are used as incense resins, and 
a considerable number of drugs, such as Indian hemp, owe their 
therapeutic value to the,presence of resinous constituents. 

The industrial importance of this group of products is made 
clear by tlie fact that the total value of tlie imports of resinous 
materials into the United Kingdom in 1908 was £2,803,035. Of 
this amount £1,731,851 came from various parts of the British 
Empire and £1,071,684 iwas derived from foreign sources. 


Methods of Investigation. 

Very little work has been done as yet on the chemistry of 
resins, and consequently methods for their examination are not 
so well systematised as in the cases of some other natural pro¬ 
ducts, such as fatty oils. Eurther, the resins as a class are com¬ 
plex materials, and often consist of mixtures of substances 
apparently widely different in properties, and consequently do 
not lend themselves to a general method of analysis, such as is 
possible in the case of rubbers, where the material apart from 
impurities consists for the most part of one substanc'e, or at least 
a few very closely related substances, almost identical in pro¬ 
perties. As a rule, the following points are of importance in the 
analytical examination of resins: — 

1! Percentage of ash .—This should, as a rule, be negligible. 
A large amount of ash indicates the presence of inorganic impuri¬ 
ties. 

2. Melting point .—This constant is of special importance in the 
case of copals. The fossil, or hard copals, have very high melt¬ 
ing points, whereas the “half hard” and “soft” kinds, which 
are much less valuable, melt at low temporatuies. 

3. Range of solvhility .—Observations on the range of solubility 

of resins in nrganic solvents are of great value in enabling a dis- 
tiijcVon to be drawn both between classes of resins and between 
members of the same class. Thus Zanzibar copal has a much 
smaller range of solubility than such inferior kinds as Nigerian 
copal. « 

4. Aeid numher.—TIAs constant, defined as the number of milli¬ 
grams of potassium hydroxide required to neutralise one gfam 
of resin, is^often useful as a means of (Jistinguishing one type of 
resin frcflin another. Thus common rosin has a higher acid 
number than most of the other commercially valuable resins. 
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5. Colour. —^This is almost always an important factor in 
determining the value of a resin. Generally speaking, the palest 
coloured and most transparent resins of any one class fetch higher 
prices than those that are dark coloured and only translucent, or 
even cloudy. 

Resins Examined at the Imperial Institute. 

« * 

In the volume of “Technical Repofts and Scientific Papers,” 
published at the Imperial Institute in 1903, the only resinous 
products dealt with were (!)• “ Irifiian frankincense” derived 
Prom Boswdlia serrata (Part I., page 162), which was shown to 
be similar in quality to the olibanura largely used as incense, and 
obtained from various species of BosweUiu inhabiting the eastern 
horn of Africa; (2) Podophyllin resin, obtained from fodiphyl- 
htm Emodi, a plant indigenous to Northern India, which was 
proved to be equal in value to American podophyllin resin as a 
therapeutic agent, and has sicce that time been recognised by the 
General Medical Council for use in India and the East Indian 
Colonies in place of the American resin (Joe. cit., Part II., page 
1); and (3) Australian sandarac resin, which was found to contain 
the same constituents as the sandarac resin of commerce obtained 
from MorociD, and to be equally valuable as a varnish resin. In 
the present series of reports a much wider range of products is 
dealt with, and these may, for convenience of discussion, be 
classified into the following groups: — 

A. —Copal. 

B. —Dammar. 

C. —Natural varnish. 

D. —Elemi. 

E. —Colophony. 

F. —M iscel laneous. 


COPAL. 

The chief sources of copal are East Africa, AVest Africa, the 
Dutch East Indies, certain islands in Ptdynesia, New Zealand, 
New Caledonia, and the North-Eastern parts of South America. 

The East African product is collected in German, British, and 
Portuguese East Africa, and is usually sent thence to Zanzibar, 
where it is sorted, cleaned, graded, and packed for #xport. It is 
known in commerce as Zanzibar animi or copal, and vaaiej in 
price from £30 per ton for dust to £340 per ton for the best 
quality. The exports from Zanzibar in 1906 were valued at 
£14,390, of which 90 per cent, went to the»JJnited Kingdom. 

,A similar cc^al is collected to a smSll extent in Madagascar, 
and is shipped to France. These East African copals are fossil 
kinds, and are found cBiefly in localities from which copal trees 
have now disappeared. * 
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The West African material is obtained throughout the coastal 
region of the Continent from the British Colony of Sierra Leone 
to the Portuguese Congo territory, and is of very variable quality, 
the best sorts being fossil or semi-fossil, and the medium and 
poorest qualities being procured from living trees. The best 
West African copals at the present day are those from the Congo, 
Angola, and Benguela, with Sierra Leone and Accra copals as 
medium kinds, and Niger copal as the poorest. At the suggestion 
of the Imperial Institute, chreful enquiries have been made dur¬ 
ing the last few years in the va^'ious British West African 
Colonies as to the botanical (Jtigin'‘of the copals produced there. 
The results leave little doubt that Sierra Leone copal is obtained 
from Copaifera Guibourtiana, Gold Coast or Accra copal from 
Cyanothyrms Ogea, Harms, and Niger copal from Vanidla 
ohlonga.. [The exports of copal from tlie (fold Coast were valued 
at £2,216 and £5,164 in 1906 and 1907 respectively, and from 
Sierra Leone at £3,945 in 1906. 

At present Sierra Leone copal is quoted at 6i<f. to l.v. l\d. per 
lb., and Gold Coast copal St 51s. M. to 7]s. ^d. per cwt. 

The Hutch East Indian and Polynesian copals are entirely 
obtained from living trees, and chiefly from Dammara orieiitalis. 
T’ormerly the resin was practically all sent in the first instance 
to the Philippine Islands, and was exported thence as "Manila 
copal.” In recent years that gathered in the Hutch East Indies 
has been diverted to Singa))orc and Hutch East Indian ports of 
shipment, and reatdies European markets as “ Macassar,” 
“Pontianac,” or Singapore copals. Manila cojial especially is 
largely used in the United Kingdom and United States of 
America for making the cheaper (jualities of cojial varnish. 

The copal of New Zealand and New Caledonia is better known 
in trade as Kauri copal, and is a fossil product derived originally 
from the Kauri pine Damvuira australis. This is chiefly used in 
the Uiiited Kingdom and the United States for varnish making. 
Its value in tliis country ranges at present from £6 per ton for 
“ dustto £340 per ton for the best (juality. The exports from 
New Zealand were valued at £579,888 in 1907, and the imports 
into the United Kingdom for the same year at £474,063. The 
production of this resin in New Caledonia is at present of no 
commercial importance. 

The South American localities yielding copal are British 
Guiana, Brazil, Colombia, and Venezuela, where it is collected 
mainly from living trees of Ilynumiea Courhuvil, but is also found 
in the fossil form. The product is known in this market as 
“ Hemerara animi.” Its present value in the United Kingdom 
is about £40 t5 £160 per ton. 

The resins of this grouj) examined at the Imperial Institute 
have been as follows: — 

« 

CorAL llliSIN,FK()M TIIK GoLD COAST. 

Three ..amples of copal resin from Ashanti were forwarded to 
the Imperial Institute by the Superintendfent of Agricultui'e for 
the West Aft'icau Colonies and Protectorate in 1906. 
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Description of Samples. 

No. 1, labelled “ Dead tree copal, Obassi, Ashanti,” consisted 
of a single cake of resin weighing about 3 lb. The cake was 
dark coloured externally, but the bulk of the resin had a yellow 
colour, thin sections being almost colourless and quite trans¬ 
parent. The resin had a slight aromatic odour, but no taste; 
it exhibited a conchoidal fracture, and was readily powdered. 

No. 2, labelled “ Copal from Eikona, Ashanti, said to occur 
plentifully, but no demand for it i^ Kumassi,” weighed about 
lb., and consisted of two Varieties of resin, which differed 
considerably in appearance. 

(a) was a clear, light yellow resin of similar character to 
No. 1 from Obassi; it was quite transparent an^ de¬ 
void of taste. 

(h) was translucent,. of light bufi colour, and possessed a 
slight odour; occasional white opalescent patches 
occurred throughout the luijip. Both portions were 
free from enclosed foreign matter. 

No. 3, labelled ” Copal from Oboamang, Ashanti, said to occur 
in some (juantity in the fore.sls, but not saleable in Kumassi,” 
consisted of several lumps of resin, which together weighed about 
.1 11). The lumps varied fn appearance, the majority being made 
up of several masses of clear or cloudy yellow resin interspersed 
with thin layers of foreign matter. Some of the outer cavities 
of the lumps were partly filled with a resin of much brighter 
yellow colour than the general mass. 

One large lump included in this sample was much superior in 
(|uality to the remainder, being light yellow, translucent, and 
free from enclosed foreign matter. 


Results of Examination. 


'I'hf^results obtained in the chemi<'al examination of the three 
samples are in general agreement with the figures previously 
recorded for Gold Coast copal, and are given in the following 
table: — 


Ash 

Acid number 
Melting pdint 


No.]. No. 2. No. 3. 
Percent. Percent. Percent. 
2-21 0T2 0-5 

134 133 126 

145° C. 120° (!. 128° C, 


The resins were only partially soluble in alcohol, benzene, 
carbon disulphide, chloroform, ether, or turpentine «!, but were 
completely dissolved by mixtures of benzene and alcohol, turpen¬ 
tine oil and alcohol, or benzene and ether. 


Commercial Valuation. *. 

The resins were submitted to brokers for commercial valuation, 
and the following quot^ions were obtained:—No. 1, 60s. per 
; No. 2, 50s. per cwt.; No. 3, 30s. per cwt. (November, 
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Sample No. 1 was also sent to a firm of manufacturers, who 
valued it at a much lower price than the brokers, viz., 45^. to 
47s. 6f/. per cwt. It was stated that consignments similar to 
these samples could be sold without difficulty, qs there is a good 
demand for copals of this class. 

The manufacturers pointed out that moderate quantities of 
i!opal from the Gold Coast were formerly received in this country, 
but, owing to the diminution of'the supplies, varnish makers 
turned their attention to other varieties, which can he regularly 
obtained in larg'e quantities.cAccip^opal, the name by which the 
Gold Coastrosin is known in the market, has .so far never beenheld 
in very high favour, in consequence, it is thought, of the unsatis¬ 
factory way in which it has been shipped. The resin is usually 
sent ill the rough state, with a large quantity of dust and dirt 
mixed wtfh it, no attempt being made to separate the different 
qualities. Its value is thus considerably diminished. 

On the other hand, Congo copal8„which are now largely used, 
are more or less graded ^or colour and sometimes for size. In 
addition, the dust and dirt are carefully removed, and many of 
the consignments are roughly washed. As a result of this treat¬ 
ment some of the clean sorted Congo copals realise from .flSO to 
.£150 per ton. 

There appears to be no reason why Gold Coast copal, if care¬ 
fully cleaned and graded before shipment, should not realise 
satisfactory prices in the market. 

In grading, the copal should be separated ac(:ording to size 
and colour. The highest prices are obtained for pale, translucent 
resin in large and uniform pieces; the darker, or cloudy, pieces 
realise less, whilst the chips and dust fetch the lowest prices. 
The most important point is to secure uniformity in shipments, 
so that manufacturers can be sure that successive consignments 
of the resin, if treated in the same way, will yield a similar 
product. • 

The copal would realise a higher price if it were “washed” 
before shipment. This is usually done by scraping off the outer 
covering of dirt, dipping the scraped resin into a dilute alkaline 
solution, then into clean water, and finally drying. 

A further sample of copal resin from Ashanti was forwarded 
by the Superintendent of Agriculture for the West African 
Colonies and Protectorates for examination apd valuation in 
1907. 

It weighed 650 grams, and was mostly in the form of yellowish- 
white, flatteued tears, showing a glassy fracture when brokeif. 
In rtdllition to the tears there were a few larger, irregularly 
shaped pieces which were not quite so clean. 

The resin was tran8j)arent when scraped free from a thin, 
opaque layer which,Vovered the surface. It was only sparingly 
soluble in turpentine oiT or chloroform, but dksolved to the 
extent of about 75 per cent, in alcohol, fixtures of equal parts 
of alcohol ^and-benzene, and of alcohol and turpentine oil, dis¬ 
solved practically the whole of the resin. In benzene the 
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material was almost insoluble, and in a mixture of ether and 
benzene it swelled up and was not completely soluble. 

On chemical examination the copal furnished the following 
results, which #re in general agreement with those obtained with 
the samples of Accra copal already described, though the present 
sample is rather harder as shown by its higher melting point: — 


Present Sample; 


Ash, per cent. ... 
Acid number* ... 
Melting point ... 


O-l. 

124 

180° C. ... 


Previous Samples. 
12 3 

2-21 012 0-5 

134 133 126 

145° 0. 120° C. 128° C. 


» 

The price of Accra copal ranges from 34*’. 6 (f. to 72.‘f. per cwt. 
(Tanuary, 1908) at the present time, and resin similar to this 
sample would probably realise the highest price if it were cleaned 
and the dirty pieces picked out before shipment. 

Two samj)]es of cojial resin from l^ie Sekondi Pi.strict of the 
Gold Coast were received for examination in 1908. 


Description. 

No. 1 consisted of a fairly (dear mass, light-brown in colour 
with no weathered crust. It weighed 83 grams. 

No. 2 was a very rough, irregularly shaped, opa(]ue mass, 
covered with a thin weathered crust and contained a small 
amount of woody matter. When frjictured this sample was 
found to contain an appreciable amount of water. It weighed 
158 grams. 


Results of E.ramitiation. 

^ chemical examination of the powdered air-dried resins gave 
the following results: — 

No. 1 . No. 2 . 

Moisture | Slight gain m weight at J 4.5 p,, 

Ash ... ... 0-2 per cent. ... ... 0‘2 „ „ 

Acidity* ... 133 . 133 

The melting point of both samples was from 140° to 150° C. 
The solubilities of the resins were as follows: — 


Solvent. 

Chloroform 

Alcohol 

Ether • 


No. 1 . 

( partially soluble ; 
( swells up. 

f almost comjdetely 
\ soluble, 

f almost completely 
\ soluble. 


• No. 2 . 

I partially saliijble ; 

I swells up. 

1 not quite so soluble 
i as No. 1 . 

\ not quite so soluble 
) as No. 1 . 


* Milligrams of potash (KHO) required per gram o^esin. 
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No. 2. 

sparingly soluble. 




completely soluble. 
s|)aringly soluble. 

The loss of w(ngbt on “ cleaning ” sample No. 2 with alkaline 
liquids amounted to 20 per cent. 

$ 

9 

Cmumcrcitil Vahiaticni . 

Samples of tbe resins were submitted* to experts for commercial 
valuation. ♦ 

No. 1 was reported to be a very good coi)al whicb would meet 
with a ready sale. If bulk consignments j)icked equal to this 
sample could be obtained they would be worth about 70.«. per 
cwt., and even if mixed with small pieces (he value would he 
from 40 j(. to Ib.v. })er cwt. 

No. 2 was j'eported to be of pool' (|ualify and only worth from 
27.S. 6 (f. to 30.?. per cwt. (May, 1908). 

Sierra Leone Copal. 

Two small suppHess of this copal were received from Sierra 
Leone in 1906. It was stated that the samples represented two 
grades, and it was desired to ascertain the quality and value of 
each, and also for comparison the value of the material ^if 
ungraded. 


Solvent. 

Turpentine 

oil. 

Turpentine 
oil and ben¬ 
zene. 

Turpentine 
oil and al¬ 
cohol. 

llenzene 


No. 1. 

.sparingly soluble. 


c.ompleJely soluble. 

«i 

sparingly soluble. 


Descriftivn. 

Sample No. 1, labelled “ Copal, 1st grade,” consisted of about 
1 ^ lb. of the resin in tear-shaped lumps, it possessed a slight 
aromatic odour. The majority of the pieces were transparent 
and of a light-yellow colour, though occasional pieces of cloudy 
resin were also present; the tears were fairly free from enclosed 
foreign matter. 

Sample No. 2,»labelled “ Gum Copal, 2nd grade,” consisted of " 
about K). of the resin. The tears were smaller than those of 
No. 1 and contained more foreign matter, chiefly of a vegetable 
nature, enclosed in the lumps. No. 2 also included several pieces 
(about 2 oz.) of a resin .‘which appears to be quite distinct from 
ordinary Sierra Leone copal.* The pieces were not homogeneous 
in colour but varied from dirty-white to reddish-brown. When 
ground the matdfial possessed a peculiar ai'umatic odour, quite 
diflerent from'that of the rest of the sample. 
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Results of Examination. 


The samples were submitted to chemical examination and gave 
the following results, which agree generally with the figures re¬ 
corded for Sieri'l Leone copal: — 


Ash, per cent. ... 
Acid number ... 
Melting point ... 


No.*]. 

0-04 

127. 

137° C. ... 


Foreign 
resin present 
No. 2. in No. 2. 
0-20 ... 0-59 

127 ... 102 

125° C. ... 145° C. 


liotli samples were jjartly soluble in alcohol, ether, chloroform, 
carbon di.sulphide or turpentine oil, and were completely dis¬ 
solved by a mixture of alcohol and benzene. * 

3'he foreign resin present in sami)le No. 2 gave slightly 
different results on chemical examination, and was not entirely 
soluble in any mixture of solvents triivl. 


Commcreial Valmition. 

A commercial firm, to whom the .samples were sent for valua¬ 
tion, reported that No.' 1 was worth about 2*-. 2f/. per lb., aud 
No. 2 (without separating tlie toreigu resin) l.v. 'dd. per lb. They 
stated that there' is a good demand tor such copal, and recom¬ 
mended _ shipments. 

A second valuation was obtained from another firm who 
described sample No. 1 as very fine, clear copal, which would be 
w'orth 2s. G(/. per lb. In the case of No. 2 they s.eparated the 
unknown material ami valued the remainder at Is. \\d. per lb. 
This firm also stated that the value of the two samjiles mixed 
together in about equal quantities would be about 2s. 2(/. per lb. 
(Oc4(ber, 1906). 

Copal feom Soutiikkn Niokbia. 

Some interest attaches to this product which has been placed 
on the market in considerable quantities in recent years. Ac¬ 
cording to the Conservator of Forests for Southern Nigeria it is 
derived from Cydnuthyrsus uyea, Harms. (fJaniella ohlonya, 
Uliv.), and appears to be identical with “ Ugea gum ” of which 
small consignments formerly reached this country from time to 
time from West Africa. 

A small sample of “ Ogea gum ” collected at,01okomeji in 
1907 was received at the Imperial Institute fi'om the Snpprin- 
tendent of Agriculture for the West African Colonies and Pro¬ 
tectorates, aud the opportunity has been taken to compare this 
with Nigerian copal of commerce. The i‘ Ugea gum ” was in 
small fragments of yellow, glassy resin, whilst the commercial 
simple of Nifferian copal, which was obtained in 1902, consisted 
of a single mass of glassy, pale-yellow resin, possessing a faint 
terebinthinous odour when freshly broken. Both samples were 
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submitted to a preliminary examination and gave the following 
results:— 

N igerian copal. “ Ogea gum. ” 

Ash, per cent. ... O'O Q'5 

Acid number ... 110 116 

Melting point ... 180°C. (approx.) 120°C.(approx.) 

Solubility : 

{ Mixture of alcohol Mixture of alcohol "1 

and benzene. and benzene. ( Completely 

Mixture of etlieii Mijcfure of alcohol I in. 
and benzene. and turpentine oil. ) 

Partially f Chloroform Turpentine oil 1 Partially 

in. ( Turpentintj oil. Alcohol. / in. 

Almost in-. > _ 

soluble in. J 

On comparing these results it will be seen that there is a 
general resemblance in the proiiertie.s* of the two resins and the 
dijSerences noted, partieuldrly the fact that the Nigerian copal 
is nearly insoluble in alcohol, whilst the “ Ogea gum ” is 'partially 
dissolved by that solvent, and that the former melts at a much 
higher temperature than the latter, are perhaps to he accounted 
for by the greater age of the first sample, which as already 
indicated was obtained in 1902, since it is well known that 
resins of this type become less fusible and les.s readily soluble 
with age. The present value of Nigerian copal is about 35«. per 
cwt. ^October, 1908). 

Resin of Daniella Thurifera from Northern Nigeria. 

It has been stated frequently that Daniella thurifera is the 
source of the so-called West African or Illorin “ balsam of 
copaiba ” or “ wood oil,” of which considerable quantities have 
been imported in recent years into Europe, and which is com¬ 
monly used by natives in West Africa as a substitute for foue 
“ balsam of copaiba.” The statement has also been made that a 
copal is collected from the same tree. 

The Superintendent of Agriculture for the West African 
Colonies and Protectorates paid some attention to this point dur¬ 
ing a recent tour in Northern Nigeria, and collected small samples 
of the oil and resin, and a herbarium specimen. These samples 
were forwarded to the Imperial Institute for examination. The 
herbarium specimen was submitted for identification to the Royal 
Gardens, Kew, where Dr. Stapf confirmed the view that the tree 
is Daniella thui^ifera, Oliv. 

Thq other samples received were as follows: — 

No. 18. “ Gum (copal f) exuded from the bark of Daniella 
thurifera.” 

This weighed 1'3 and consisted of small, translucent 
yellowish fragments with s8me vegetable dihris. T^e resin had 
a slight odour recalling that of mastic. 

No. 19. “ Tube containing remains of tapping wood oil from 
the same tree.” 
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The contents of the tube consisted of a semi-solid, almost black, 
sticky mass, with a terebinthinous odour. It weighed about 
0’25 oz. and was too small for examination. 

No. 20. “ Tube containing naturally exuded gum (copal?) 
from same tree.” 


This weighed about 0’12 oz. and consisted of small yellowish- 
brown granular fragments. . 

Samples 18 and 20 were submitted to a general examination 
and gave the following respite : — 


Ash ... 

Acid number 
Melting ])oint 


Solubility. -( 

I 


No. 18. 

... Trace 

... 07 .. 

... !)() ’C. (approx.) 
Completely soluble in tur¬ 
pentine-oil and mixture of 
alcohol and |urj)oiitirie <iil. 
Almost completely solu|,>le 
in ahtohol : mixture of 
alcohol and benzene. 


No. 20. 

... l'2])crcent. 

... 1.32. 

... 90° C. (appijDX.) 
Completely soluble in 
alcohol; mixture of 
alcohol and benzene ; 
tur])entinc oil. 


These results are of interest as showing that these two resins 
are different from Accra copal and the typical copals of commerce 
in melting at comparatively low temj)eratnres and in being readily 
and jiractically completely soluble in the crude state in single 
organic solvents, such as alcohol or turpentine oil. 

It seems likely that both these products are formetl by the 
natural exudation of the “ balsam ” (oleo-resin), which then dries 
to resin on exposure to the air. It is, of course, possible that 
such resin on long exposure to air and moisture (fossil or semi¬ 
fossil rosin) might yield a product which could be employed as 
a co])al, but these samides do not closely resemble in properties 
the various freshly-exuded resins which come on the market under 
thf name of “ recent ” or “ soft ” copals. 

A further sample of the resin of Daniella thurifera was received 
from Northern Nigeria in June, 1908. 

It was labelled : “ Obtained from the ground round the root of 
the tree Daniella thurifera'^ ” The sample weighed about 
600 grams, and consisted of a mixture of amber-coloured and 
yellowish-brown fragments, most of which were small. Some 
pieces were ctean and almost transparent, whilst others contained 
a considerable amount of foreign matter. The clean fragments 
only were used in the examination, and gave the following 
results: — • 

Ash . 0'35 per ceilt. 

Melting point ... ... ... ... 110° to 115° C. 

Acid number . ,.. 105. 

« ^ 

, The resin, was almost completely shluhle in turpentine oil, and 
in mixtures of turpentine oil with benzene or alcohol. 

The results of the examination agree fairly well with those 
obtained for the previous sample (see above), an3 confirm the 
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opinion already expressed that this resin does not resemble the 
copals of commei’ce. A firm of varnish-makers, who were con¬ 
sulted on this matter, agree with this view, and state that soft 
resin such as this is not of much use for their purposes, and is 
commercially of little value {May, 1909). ' 


Kesin of Daniella Thvriferu phom the Gamhia. 

A sample of this resin was also collected in the (irambia by the 
Inspector of Agriculture for West Africa early in 1909 and' sent 
to the Imperial Institute for eixamitiation. 

It was labelled: “Incense resin from Daniella thurifera, 
Grambia.” The sample weighed about 150 grams, and consisted 
chiefly of dark-brown, somewhat sticky masses of resin adhering 
to pieces of bark, together with a few clear, amber-coloured, brittle 
tears. Only the latter were employed for chemical examination, 
and this gave the following results : — 

Ash . 0’32 per cent. 

Melting point. 110° to 115° C. 

Acid number . 109. 

The resin \yas partially soluble in chloroform, in turpentine 
oil, in benzene, and in a mixture of turpentine oil and benzene, 
and was completely soluble in a mixture of turpentine oil and 
alcohol. 

The above results agree fairly well except as regards solubility 
in single solvents with those obtained previously tor samples of 
the resin of D. thurifera, and show that the j)roduct is of little 
commercial value and not likely to be saleable in this country. 
This view was supported by a firm of varnish-makers to whom a 
sample was submitted. They reported that the resin contained a 
large percentage of useless, rough matter (May, 1909), and that 
it would not be of much value for their purposes. ' 

There would be no demand for this material in Europe as an 
incense resin, as the aroma produced on burning is inferior to 
that obtained from olibanum and the other more aromatic resins 
at present in use for this purpose. 

The Inspector of Agriculture states that the “ wood oil ” of 
D. thurifera does not appear to be known in the Gambia. This 
is probably because the tree is not tapped for the purpose, as no 
doubt the “ incense resin ” is produced by the gradual drying of 
the wood oil, which exudes from natural cracks and fissures in 
the trees. 


Dammara vitiensis Resin feom Fiji. 

The resin dealt witl;»in this report was shown in the Fiji Court 
at the Franco-British Exhibition in 1908, and was afterwards 
transfeired to the Imperial Institute, at the request o'f the Govern¬ 
ment of Fiji, in order that it might be examined and its nature 
and value determined. 
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Description of Sample. 

It consisted of a large mass of yellowish-brown resin, opaque 
throughout, with occasional streaks of opalescent material. The 
resin had a slight odour of turpentine oil, and contained, here and 
there throughout the mass, small pieces of reddish-coloured bark. 

Results of Exc^mination. 

The reisiii furnished the following results on examination : — 

Ash . ?.» s. O'OC per cent. 

Melting point*. 110° to 116° C. 

Acid value ... ... ... ... 157. 

The resin was partially soluble in tfirpentine oil or benzene and 
completely soluble in a mixture of tur])entine oil and Slcoliol, but 
was almost insoluble ip ether, chloroform or alcohol. 

The foregoing results are of interest as showing that this resin 
somewhat resembles Manila, and Macij^sar (a)j)als, esi)ecially in its 
range of solubility. Manila cojtal is stated to be derived from 
Ddinnuua orientali.‘i {Ajfathis loraiithifolia), of which Jt. vitie.nsis 

I’itieiisis), the .source of the present sami)h‘, is a near relative. 


Commercial Valuation. 

A sample of the resin was submitted to a firm of varnish-makers 
who reported that it partly resembled Manila copal, and that its 
commercial value when 8crai)cd and cleaned would be from tJOs. 
to 35s. per cwt., unless the bulk of the resin obtainable differed 
in colour from the sample (May, 1909). 

It is essential that resin such as the present sample should be 
carefully prepared before shipment. Copal resins are usually 
broken up, cleaned and graded before export, unless, like Sierra 
Le<j)ie cop.al, they are obtained naturally in clean “ tears.” In 
the case of this Fiji copal the masses should be broken up into 
roughly cubical pieces of about 1 inch to 11 inch side. Each 
piece should be examined, and any pieces of bark or other im- 
purity removed and rejected. Similarly, any pieces of resin 
which differ markedly in colour should be removed and dealt with 
separately. The pieces of resin from the outside of the original 
mass should either be placed together and sold as a separate loc, 
or, if mixed wjth the rest, should first have the original external 
surface scraped so as to present a fresh, clean surface. Any 
“ small ” or “ dust ” resin formed in the process should be 
placed together and sold separately. • 

• « 

Supposed Kauri Eesin from Queensland. 

A sample of resin was forwarded to th?. Imperial Institute by 
the Agent-General for Queensland with the request that its com- 
5nercial value might be ascertained. In the letter accompanying 


* Determined on the powdered resin in a capillary flibe. 
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the sample it was stated that the material was “ thought to be a 
species of Kauri,” and that it was obtainable in fair quantities 
in Queensland. The resin on examination gave the following 
results:— 

The sample consisted of a single rounded block*, weighing about 
three jiounds, composed of a bright yellow transparent resin, with 
a number of daik streaks and opaque patches scattered through¬ 
out its mass. The material had a pleasant, aromatic odour, 
especially when freshly liroken; It was almost completely 
soluble in alcohol and ether, slightly soluble in benzene, and 
very slightly so in chloroformr. '• 

The specific gravity of the resin was 1 0543, it furnished on 
ignition 013 i)er cent, of ash, and its acid number was 136'6. 

These results indicated-that the material was quite different 
from Nev p Zealand Kaun resin, since the latter is only partially 
soluble in alc(di()l and ether, and in general has an acid number 
in the neighbourhood of 101. 

No information regarding the botanical origin of the Queens¬ 
land product was forwarded with the sample, but the similarity 
in the chemical properties of this material to those of the resin 
known commercially as " Australian sandarae ” indicated that 
these two products might have a common origin. Australian 
sandarae occurs in commerce in the form of small light yellow- 
tears, and IS (ditained from various species of CalUlris, the most 
important of these being CnUitris ralcarata and Callitris 
verrucosa. 

This similarity of the Queensland resin to Australian sandarae 
is shown by the following comiiarative statement of the principal 
constants of the two resins: — 


rn 

Specific 1 
gravity. ; 

Acid 

Number, 

Solubility. 

Queensland resin ... ... | 

Austrrilian sandarae] ... ' 

1-054,S 1 
1-060 ! 

136->1 

I3.V8 

Soluble in alcohol or ether. 

i» r )i 


The chemistry of the resin of Callitris verrucosa was made the 
subject of a special investigation by Dr. T. A. Henry in the 
Scientific and Technical Department of the Imperial Institute in 
11101, the results of which were published in the “ Journal of the 
Chemical Society,” 1901, p. 1144, and this work has now been 
repeated on the Queensland resin. The quantity of the latter 
sent for examination was too small to permit of an exhaustive 
Investigation,of its constituents, but conclusive evidence has "been 
obtained that, like the resin of Callitris verrucosa, it consists 
essentially of pimaric and callitrolic acids. It may, therefore, 
be assumed provisionally that the Queensland resin is derived 
from a species ol Callitris, and that it may be regarded as a 
sandarae. ** ^ 

» Commercial Valuation. 

Sandarae resin is principally employ4d in the manufacture 
of varnishes. For this purpose African sandarae Obtained from 
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CalKtris quadrivalris is regarded as tlio best of the commercial 
Tarieties, and is worth from (iO.v. to 70.s’. per cwt. Australian 
sandarac, which is stated to he priiicipall.v obtained from New 
South Wales, oeeasioiiall.v api)ears on tlie Kn^Iish market, and 
recently, owiiiffito a scarcity of the African product, has been in 
sliffht demand at about iVi.i. per cwt. 

The African and Australian sandaracs so far met with in 
coninierce occur in characteristic, elongated, light yellow 
“ tears ’’ quite different in appearance from the large block form 
in w'hich the tlueensland resin was sent. The latter, owing to its 
unusual form, would probaMy, not lie saleable at quite so high a 
price as the ordinary " (ear ” form of Australian .sandarac, and 
at first it is unlikely that more than to 30.«. per cwt. could 
be obtained for it. , 

It may lie pointed out that there is jiractically no ^difference 
in conqiosition between the Australian and African sandarac 
resins, and that the loner jirices obtained for the former are to 
he ascribed principally to t|ie irregularity and deficiency of the 
siqiiily from Australia and the consequent want of knowledge 
of (his product among manufacturers using sandarac in this 
country (March, 1904). 


DAMMAE. 

The dammars form a group of resins characterised by being 
larg(‘ly solulile in sjiirits of wine or oil of turpentine and there¬ 
fore suitable for the jireiiaration of so-called “ spirit varnishes ” 
used mainly for indoor woodwork, paper, cloth, &c. They are 
obtained from .species of Hopra, Shurca, and lialanortirpti.i, 
mainly in the Federated Malay States, as well as in Sumatra and 
other Dutch Fa.st Indian Islands. Small quantities of dammar- 
like resins are obtained in India, but so far as European com¬ 
merce is concerned these are of no importance. The dammars are 
all collected from living trees. The Dutch East Indian re.sin is 
shipped chiefly from Datavia, whilst the product of the Federated 
Malay States leaches Europe via Singapore. 

The value of Singapore, dammar in Dondon at present is 25.s'. 
to OT.s. ])er cwt., whilst that from Datavia is worth 65s. to 70.s. 
pel' cwt. 

D.ammar Hksi.xs from tiik FKHERATKn Mai,.AY States. 

These dammaf resins, produced in the Federated Malay States, 
were forwarded to the Imperial Institute by the Conservator of 
l^irests in 1905, with the request that information might be 
supplied as regards their suitability for varnish-mal?ing an^ their 
probable commercial r-alues in this country. 

Description of Sample.% 

No. 1 {Dammar Penal-, No. 1 quality, derived from Balano- 
carp IIS [l\/a.rii/<ns or IFrui/r]).—The sample weighed nearly one 
pound, and consisted of tears agglomerated into masses of Ught- 
.vellow transparent resin. It ivas brittle, readily *educed to 
I6S49 D 
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powder, and appeared to be quite free from any foreign matter. 
It was partly soluble in alcohol, completely so in ether, and 
almost entirely soluble in turpentine, forming a slightly 
opalescent solution, which when applied to sized wood dried to 
a brilliant, transparent, hard, and almost colourless “ coat.” 

No. 2 {Ihivi'imr Kinmn, from a Shorea sp., rather like Shorea 
fjlaiica ).—The sami)le weighed about four ounces, and consisted 
of two small masses of reddish-brown resin, which was translucent 
in thin pieces. It was partially soluble in alcohol, and almost 
completely soluble in ether. The solution in oil of turpentine 
was dark coloured, and wher. applied to sized wood left a fairly 
hard, brownish “ coat ” which was not very glossy. 

No. li {Damnmr Mata Kuching [Port DicksonJ).—This sample 
weighed about I'b ounces,and consisted of small, roughly ovoid, 
slightly yellow transiiarent tears of resin. It was hard, and free 
from foreign matter, and dissolved jiartially in alcohol and com¬ 
pletely in ether. The solution in oil of turpentine was clear, 
and when applied to sized wood left a hard, brilliant, nearly 
colourless “ coat.” 

No. 4 (Dammar Soonggi ).—This weighed nearly fourteen 
ounces, and consisted of irregularly shaped lumps of dark-brown 
resin, which was translucent in thin pieces. The re.sin was hard; 
it dissolved partially in alcohol or ether and completely in oil 
of turpentine, forming a brown, opaque solution which dried on 
wuod, leaving a light brown, soft, dull “ coat.” 

No. b (Dammar Mcranfi, derived from various Shoreas, of 
inferior quality).—This sample weighed about twenty ounces, and 
consisted of a single lump of opaque, yellowish-white resin, which 
was frial)le and softened readily when rolled between the fingers. 
It was partially soluble in alcohol or ether, and formed with oil 
of turpentine an opaque varnish which wlien applied to wood 
left a dull and sticky “ coat.” 

No. G (Dammar Mata Kuching from Jempol ).—The sample 
consisted of a lump of hard, transjjarent, pale amber-coleured 
resin, weighing about seven ounces. It was free from foreign 
matter and was ]»ai tially soluble in alcohol and completely soluble 
in ether. It dissolved in oil of tur])entine to form a pale yellow 
transparent solution, which dried on .sized wood, forming a hard, 
brilliant, and almost colourless varnish similar to that produced 
by Sample No. 1. 

No. 7 (Dam.mar RengkungY ).—This weighed about two ounces, 
and consisted of small pale yellow, hard and transparent tears. 
It was partially soluble in alcohol or ether and dissolved com¬ 
pletely in oil of turpentine, forming an opalescent solution, which 
dried on sized wood leaving a “ coat ” which was hard,'but 
lacked gloss. 

No. 8 (Dammar Merawan from a Shorea ).—The sample 
weighed nearly two ounces, and consisted of large translucent, 
yellowish-white teqrh of resin. It was partially soluble in 
alcohol, completely so in‘ether, and formed an almost colourless 
solution in turpentine oil, and this on drying left* a fairly hard, 
clear, glossy ‘‘ coat ” inferior to those {)roduced by Nos. 1, 3, 
and 6. ' 
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No. 9 {Dammar Strayah ).—This weighed about five ounces, 
and consisted of lumps of pale yellowish-brown resin showing a 
laniin.ited structure. It was partially soluble in alcohol or ether. 
The solution in oil of turpentine dried to a fairly hard “ coat,” 
which was devoid of gloss. 

Chemical Examination. 

The nine samples of resin, when chemically examined, gave the 
results recorded in the following table : — 


.... 

No.l.jNo.S.j No. 3. 

No. 4. 1 

1 

No. B. j 

No. 6. 

No. 7. > 
1 

No. 8. 

No. 9. 

Melting point 

Asb, per rent. 

Saponification numl>er* 
Acid number* 

Kster nninber* 

i fMloC: \ 87°C | 

. 0*26 i 0*08 O’Ori 1 

4fi*7 72*(l 38’5 

4n'3 , 72-0 38*5 

1 1-4 , _ - 

180OC 

fl*62 

34*3 

33*0 

1-3 

18500 

1 • o-os 

[ 72*0 

1 72*0 

9200 

0*00 

33*0 

33-n 

t 20000 

0*04 

1 46*7 

! m 

1 0*2 

970 c 1 

0-25 

.38'B* 

•38*5 

1 19000 

m 

55*0 

5I)*0 


• MilligrftmH of rotjnlretl for ono trram of resin. 


The results of this examination show that these resins exhibit 
eonsiderahle differences in chemical composition and properties. 
They are all, however, partially soluble in alcohol .and completely 
soluble ill turpentine oil, forming fairly light-coloured varnishes, 
and would therefore be classed commercially as dammars. 


Commercial Va1 nation. 


Samples of the nine dammars were submitted for valuation to 
commercial experts, who were also informed of the results of 
their examination. They reported on the samples as follows: — 


Nomlier i 

0^, i 

san . 

Description. 

Commercial 

experts’ 

comment. 

Commercial values 
estimated 
by experts. 

No. 1 ... 

] 

Dammar Fenak. 

“ Glean pale yellow ” 

“ Black” 

65a. to 60«. per cwt. 

„ 2... 

Kumas. 

20a. per cwt. 

„ 3... 

Mata Eucbing 
(Port Dickson) 

“ Pale drop ” 

70a. „ 

„ 4... 

„ vSoongyi. 

“Black” 

15e. „ 

„ .5... 

„ Meranti. 

“ Chalky " 

10a. „ 

C,.. 

Mata Kncfaing 
• (Jempol) 

“ Bold pale ” 

60«. „ 

„ 7... 

, Bengkoog. 

“ Green, like Ceylon ” 

1 35a. „ 

„ 8... 

„ Merawan. 

“ White" 

1 35s. „ 

„ 9... 

,. Strayah. 

“ Chalky inferior” 

5|. to 6s. per cwt. 

-*-»- 


The prices quoted for the better qualities of the dammars m- 
cluded in this series of samples compare *very favourably 
those obtained in the open market in Jionden, thus on the 11th 
November, 1905, the better qualities of Batavian dammar were 
quoted at from 70s. to 80.<. per cwt. and Singapore kinds at from 
30s. to 76s. per cwt. (November, 1906). • 
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“ Black ” Dammar Kesin from Assam. 

A small consignment of this resin, derived from Canarium 
hengalense, was forwarded to the Imperial Institute in 1903 by 
the Officiating Jteporter on Economic Products tO|.the Government 
of India, with the information that it had been collected in 
Cachar, Assam, and asking for a report on its chemical charac¬ 
teristics and its commercial value, and for some information as to 
the possibility of creating ap export trade in this product. 

Chemical' Emminafion. 

The resin was chemically examined, and gave the results re¬ 
corded below; — 

The^ sample consisted of" large flattened pieces of resin, usually 
with small portions of bark adhering to its surface. It was of a 
dull dark-brown colour, showed a glassy, conchoidal fracture, 
dissolved readily and completely in oil of turpentine and in 
benzene, chloroform or acetic anhyth'ide, but was only partially 
soluble in alcohol or ether*. 

I’he resin melted at 125° 0., and yielded on ignition 0 78 per 
cent, of mineral ash. Its saponification value was 9'43, acid 
value 8'15, and ester vahie 1‘28. When a drop of concentrated 
sulphuric acid was added to a solution of the resin in acetic 
anhydride a deep purple coloration was produced; the addition 
of sulphuric acid to a solution of the resin in chloroform gave a 
yellow coloration, which slowly changed to ruby red. 

The results indicate that the resin is of the dammar type, 
although it differs to some extent from the black dammar of com¬ 
merce stated to be derived from ('avariiim xtrictvm, especially in 
posse,ssing lower acid and .saponification values. 

Commercial Valuation. 

Specimens of the resin were submitted to varnish mairafac- 
turers for technical trial, and to commercial experts for valuation, 
together with a statement of the analytical results given above. 
The varnish-makers reported that the resin was suitable for the 
preparation of hard drying varnish, such as is required in the 
manufacture of enamel paints. The dark colour would, however, 
to some extent prejudice its sale, and it is unlikely that a higher 
price than IS.?, per cwt. could be obtained for it (April, 1904). 

The possibility of creating an export trade in fliis product will 
depend upon whether the price quoted will prove remunerative 
to exporters in India, and also upon whether a regular supply of 
the regin can be maintained. 

“ Rock ” Dammar from Burma. 

A sample of this,sresin was forwarded to the Imperial Insti¬ 
tute by the Reporter on !Rcononiic Products to tlje Government 
of India in 1903, in order that it might be chemically examined 
and its commercial value ascertained. The resin is stated to be 
known in‘Indian conjmerce as “Rock Dammar,” and to be 
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especially abundant in the South Tenasserim Division of 
Burma, where it is procurable at the rate of 4 anuas per viss, 
approximately equivalent to 10s. per cwt. It is derived from 
Hopea odorata. 

The specimen consisted of large, irregularly-shaped tears of a 
yellow colour, possessing a brilliant, irregular fracture, and a 
slight aromatic odour. The resin melted at 115° C., and yielded 
0'56 per cent, of ash. Its saponification value was 37‘1, acid 
value 31'5, and ester value 5'6. It was completely soluble in 
turpentine oil and partially sp in alt^ohol. 

These results indicate that*this resin may be Regarded as a 
dammar resin, and may be classed with the better varieties. A 
samide of this product was sulimitted to a firm of varnish makers 
for technical trial and commercial valuation. They reported 
that the resin would be classed commercially as a secoifd quality 
dammar, and that it -could be used tor the preparation of 
“ j)ai)cr ’’ or “ crystal ” varnishes such as are employed for in¬ 
door decorative work. Its vSlne at present Avould be about .£2 5.''. 
per cwt. (.lanuary, 1904). The demand for resins of this tsqie is 
unfortunately somewhat limited, since varnishes made with them 
are not siifbciently durable to be used for outdoor work. The 
^ar■ni,s)l makers, however, ]>oiut out that if this resin could be pro¬ 
cured in a “ fossilised form it would probably yield a varnish 
as durable as that obtained from Manila copal, and that, although 
th(! price obtainable for the “ fossilised ” resin would be somewhat 
less than that quoted, the demand would be practically 
unlimited. 

•V further sample of Rock Dammar, collected by the Officiating 
Conservator of Forests, Tenasserim, Rangoon, was forwarded for 
examination to the Imperial Institute by the Officiating Reporter 
on lOeououiic Pioducts in August, 1905. 

This sample had been collected from the ground near “ rock 
daniinar ’’ tiees in the hope that it would exhibit the more durable 
qualities of a “ fossilised resin referred to in the previous 
report (.see above). 


Vescriptioii of Sample. 

It weighed 21 pounds, and consisted of (1) a few large pieces 
of pale yellow resin containing much earthy matter and having 
pieces’of bark ajjhering to them; (2) small lumps of light yellow 
resin, which were fairly free from earthy matter and debris; 
(ti; small fiugments of transparent or translucent resin mixed 
uitli earthy fragments of bark, twigs, &c. , 

'I'lie resin w’as brittle, but much of it softened readilyr i^heu 
rolled between the fingers, and the clean fragments broke with 
a couchoidal fracture. It had a slight characteristic odour. 

^ , Iteaults of Emmiitbitioii. 

'I'he sample of resin us received contained so much foreign 
matter that it was considered advisable to select frqjn it some 
of the cleaner pieces for examination, since an analysis of the 
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crude product would afford no indication of the real nature of 
the resin. The results obtained are given in the following table, 
to which have been added for comparison the figures relating to 
the previous sample (sec above): — 



Clean yellotv 

Resin exa¬ 


resin, selected 

mined in 

, 

from present 
. sample. 

1904. 

r 

per cent. 

per cent. 

Ash . 

0-68 ... 

0-55 

Saponification numbel 

31* 

37-1* 

Acid nWmber. 

... 31t 

31-5t 

Ester number. 

0-0 

5-6 

Melting point , ... 

' Specific gravity 

... 90°C. ... 

115° C, 

0-980 to 
1-013 




The (dean resin was completely soluble in turpentine oil, 
chlovoform, or acetic anhydride, and»solub]e to a small extent in 
90 per cent, alcohol. ‘ 

Voiiclnswas. 

The results of the examination show that the present crude 
suiuj)le of llopea odorata resin is much inferior in quality to 
that previously examined since it contains so much earthy and 
vegetable impurity. The melting point of the clean resin 
selected from the crude sample is also lower than that of the 
earlier specimen, and this fact .seems to indicate that, it is a 
fresher sample merely impregnated with dirt and other impuri¬ 
ties tluough having fallen on the ground, It is doubtful, there¬ 
fore, whether the present sample can he regarded as rejiresen- 
tative of the “ fossilised resin of Unpea odorata. The true 
“ fo.ssilised ” resin would probably have a higher melting point 
and be only partially soluble in single solvents such as turpen¬ 
tine oil. 

A consignment of this resin similar to the present sample as 
received would fetch comparatively little in the market, as, 
owing to the large amount of impurity associated with it, the 
resin would require sorting before it (^ould be used. The rlenii 
lesin could, however, be utilised for the same purposes as the 
specimen previously reported on, but on account of its softer 
character it would probably realise a slightly lower price. (May, 
1906.) 


NATURAL VARNISH. 

* 

'I’Ue ‘best known product of this type is that obtained from the 
varnish tree of China and Japan, Rhun verniuifera, by incision 
of the bark. This product is used in the two countries men¬ 
tioned for the decoration of wood and iron articles, which are 
then known as “ lacquer' wares.” A similar but less known 
_ _ _ _ •_ « , 

• MiUigrams of cattsHc potash i’eguired to saponify 1 ffram of resht, 
t Milligrntfyi of caustic potash required to netiralisfi the free acid in 1 gram of 
resin. 
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natural varnish is collected in Burma from the plant known as 
Meltinorrhcea uaitata. 

These products, as obtained from their respective trees, are 
nearly colourless viscous liquids, which on exposure in thin 
filins to a moist Atmosphere dry to hard black lustrous varnishes. 
Tliey are mainly used in their countries of origin, though a few 
years ago an export of “ Japanese lacquer ” was arranged for by 
a syndicate having its Jieadquarters in (Germany. 

'I’he (jrarcinia resin described below presents some features iii 
common with those' of the i^itural Jacquers just referred to, but 
liiitlier investigation is jequlred before it can be definitely 
asserted to be of the same type. 

(liRciNi.r ItusiN RKOM 1 ’kh.\k, FeiIkkatei) Mal.u' Stances. 

This material was forwarded to the Imperial Institute on 
behalf of the Government of the Federated Malay States by Mr. 
Jjeonard Wray, I'urator of, the Fciak Museum, in 1904. The 
specimen was accompanied by a lettei* giving the following in- 
formation with regard to tlie extraction and preparation of the 
resin : — 

“ 'J'he resinous substance is the dried sap of a Garcinia. The 
sap is obtained by makiug incisions in the bark of the trees. It 
is then boiled until it is as thick as cream, when a little turpen¬ 
tine is added, and it is ready for use as varnish, being applied 
to the wood by means of a pad of cloth. 

“As prepared it is an emulsion of a pale, yellow colour; if 
boiled till all the water is eva])orated it solidifies, and cannot be 
dissolved again with turpentine, but if water is added at once it 
may again be made into an emulsion. It will only keep in good 
condition for a few days, fermentation of the watery portion of 
the sap readily setting in. 

“This Malay varnish is, when dry, nearly white, very hard 
aml*!)rilliant, being quite equal to the Japanese lacquer. The 
tree which yields it is a wild one, and as it fruits freely there 
should he no difficulty in planting it.” 

Chemical Examination. 

'I'he samx)le weighed about 4 ounces, and consisted of a semi- 
s(did resin contained in a portion of a bamboo stem. Internally 
the material was soft and opaque, and had a pale yellowish 
colour, and an odour resembling th.at of “t’ung” oil, but 
externally it was dark-brown in colour, and was covered by a 
veiy thin layer of brittle material, probably produced by the 
action of the atmosphere on the resin. This hard oute? layer, 
which is probably identical with the insoluble resin produced by 
evaporating the whole of the water from the sap, constituted 
only a minute proportion of the whole ;*,it was insoluble in 
turpentine oil and the usual solveitts, but the small amount 
flbtainable. precluded its further investigation. 

The resin, when freed from the thin outer layer of altered 
material, was soluble in turpentine oil, chloroform, Benzene, and" 
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etiier. uiid almost completely so iu alcoiioi. Jt uie)((.‘(i ai (><) ( . 

F.), and on iffiiitiou furnished 0‘21 per cent, of ash. One 
ftraw of the resin required S!)'2 miJli's'iaia.s of potassium lij'- 
(h-oxide for iieutraiisatioii, aud millifrraius of this re-agent 
for eomplefe saponification. It contains, tlierefdre, a large pro¬ 
portion of free resin acids, and a comparatively small amount of 
resin esters. 

^Vheu dissolved iu turpentine oil aud the solution applied as 
a varnish to wood, theje wds left on dryijig a haid almost white 
*' coat,” similar to that produced hv dammar varnishes. 

A small sample of the resin was liuhmitted to a tirm of varnish 
makers for technical trial; they reported that it could prohably 
he used as a substitute for dammar resin in the jiicpaiation of 
varnishes suitable for indoor work, but that it would be neces¬ 
sary to ca»ry out experiments on a large scale before a definite 
commercial value could be assigned to the material. 

It is desirable that steps sliould be taken to identify the jiar- 
tiimlar species of (iniriiiin from whiihi this resin is derived. In 
this connection it is of particular interest to note tliat this n^siit 
ai>pears to be quite different in constitution from the gum-resin, 
gamboge, obtained from the nearly allied jdants Uorcinia 
//iinburii and Garrinia nwreUa. f.Tiily, 1904.) 


ELEMI KESINS. 

The name " elemi ” is iu commerce practically restricted to 
the soft, aromatic oleo-resiu collected iu the Philippine Islands, 
from a sjiecies of Cauarium, but from time to time small quan¬ 
tities of similar resins from other localities come on the market 
aud are sold as “ elemi," usually with the addition of a qualify¬ 
ing adjective to the name, which indicates the country of orv'in, 
mid serves to distinguish them from the product of the Philip¬ 
pines. 'i’hus the oleo-resin of Dacroydes hexandru is known as 

W est Indian ” or " dry elemi ” in this country, though in the 
W’est Indies it is better know'ii as “ gommier resin.” Similarly 
from various jiarts of W'est Africa, such as Liberia, Cameroous, 
Southern Nigeria, and elsewhere, small quantities of an aromatic 
oleo-re.sin are received from time to time under the name of 
" West African elemi.” ^ 

Until quite recently the botanical origin of the true elemi of 
commei'ce was not known with certainty, but as the result of an 
investigation qarried out by officials of the Bureau of Science, 
estab^islied in the Philippines since these islands w'ere annexed 
by the United States of America, it is now known that the oleo- 
resiu is collected from Conuriuni hironicum (Clover, Phil. 
Journ. ScL, 1907, 2.,.*2). The fresh oleo-resin contains from 
25 to dO per i^ent. o'f volatile oil composed mainly of hydro¬ 
carbons of which phellandrene forms by far the* largest pro¬ 
portion. The mon-volatile residue is of the nature of a resin, 
but, unlike <hese products in general, it is largely composed of 
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readily urystallisable matter wliiclr cau be separated into two 
well-defiiied substances, distinguished as n-iimyriu and /i-amyrin 
i(wpective]y. 

At one time elemi was used in considerable (juautities in 
medicine, as an'ingredient in ointments and plasters, bul this 
use has almost ceased, and at present it is mainly employed in 
(he preparation of printing inks, and occasionally as an ingre¬ 
dient in varnishes. The small demand which exists for elemi 
a]ipeais to be readily met by the supplies obtainable from the 
I’liiliiipines. A1 present good Manila elemi is worth from 40.<. 
to per cwt. (May, 1909^)* * 

(jroMMiEK Resin ekom Dominjlm. 

This consignment of gommicr resin was forwarded t^v the 
Administraloi- of Ifoiuinica, in 1904, to Dr. 1'. Waits, (Jovern- 
nicnt Analytical (‘heniist for the Leeward Islands, who was 
tlicn in England, in order that tJie commercial value of the 
luaterial might be ascertained. At D^-. M'atts’ suggestion the 
matter was referred by the Colonial Office to the Imperial 
institute for investigation. 

In the corre.spoudenee accompanying the sample it was stated 
that the gommicr tree, Jiiir.tcni (?) (xcr mwt page), 

is of common occurrence in the fore.sts of Dominica, and that the 
resin is collected by the natives and used locally for the prepara¬ 
tion of torches and as ijicejise. The resin exudes either from 
natural tissures or frojii cuts made in the bark; it is at first an 
oi)aquc, whitish, highly vi.scous liquid, which soon dries into soft 
yellowish lumps, and eventually into hard, brittle masses of white 
resin, and it is in the latter form that it is usually collected. 
Th(' cost of collecting the resin in Dominica is .stated to be from 
o(/. to Ad. per lb. 

Small consignments of the material have been .sold in 
Euroi*ean markets from time to time, principally as a substi¬ 
tute for Manila elemi. Dn account of its genera! reseiublauce 
to true elemi, gouimier resin is commonly known as “ dry,” or 
M'esl Indian elemi. 

The present consignment of gommier resin consisted princi- 
]ially of large flatteued lumps of hard resin, somewhat dirty 
externally, but snow white internally. When examined under 
the microscope these lumps were found to consist almost entirely 
of a substance cfystallising in minute needles. There was also 
present a small proportion of lumps of soft resin which was 
slightly yellow', and generally contaminated by pieces of bark, 
earth, small stones, &c. This soft resin was crystalline only 
on the surface. ' • 

I'lie materia] had a pleasant aromatic odour, which was especi¬ 
ally marked in freshly broken pieces of th^softer resin. 

• * 

• ('heinica] Analgsis of the Gommier Rcsiti. 

As the hard and soft resin differed materially in composition, 
representative specimens of each kind were selected fof analysis. 
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The results of this investigation are tabulated below, the corres¬ 
ponding figures for commercial specimens of elemi resin being 
added for comparison; — 



Gommier Resin. 

Elemi Resin, 


Hard. 

Soft. “ 


Saponification value ... 

24-7 

41-6 

25-72 -49-98 

Acid value 

14-1 

37-3 

17-7 -24-48 

Ester value . 

_U )-6 . 

4-3 

7-64 -26-99 


Per cent. 

Per cent. 

Per cent. 

Ash . 

0-08 

, 0-36 

0-023- 0-93 

Melting point 

. 158°-164'' 

Below 100°C. 

— 


The hard resin is completely soluble in alcohol, and partially 
so in turpentine oil, whilst the soft resin is entirely soluble in 
tiirpertine oil and only partially so in alcohol. 

These results iTidicate that the West Indian resin is probably 
similar to true elemi in coin])ositiou, but the exact differences 
between the two products could only be ascertained by a com¬ 
plete chemical investigation of the constituents of the two resins. 
Preliminary experiments have shown that the princip,al con¬ 
stituent of the gummier resin is a white crystalline substance 
probably identical with one of the constituents of elemi resin. 


Commercial Valuation. 

The principal purposes to which elemi resin is applied are 
the j)reparatiou of printing inks and the manufacture 'Of spirit 
varnishes, although a small quantity is also used in medicine. 
Specimens of gommier resin w'ere submitted to manufacturers 
of printing inks and to varnish makers, who both reported that 
the soft gommier resin would answer their purposes as well as 
elemi. Other samples were then submitted to brokers for valua¬ 
tion. They stated that the material was somewhat dirty, and 
would only be worth from 17«. to 18». per cwt., as conspared 
with -bO^. to 55s. per cwt. obtainable for true elemi. This 
difference in price is probably to be accounted for by the fact 
that elemi is usually sold in this country in a comparatively 
fresh and soft condition, and that it is generally fairly free from 
dirt. (January, 1904.) 

It is probable that gommier resin, if exported in a fresh and 
clean condition, would realise prices more nearly equal to those 
obtained for true elemi. ‘ 

A second supply of Gommier resin was sent to the Imperial 
Institute by the Acting Administrator of Dominica in May, 1904. 

'Phlf! material has been examined and compared with the previ¬ 
ous sample, and has also been submitted to brokers for commercial 
valuation. 

9 

Botameal drigin of Gommier Retin. , 

Gummier Tesin is stated by various authors (Dieterich, Analyse 
(ler Harzrf, p. 123, Rea, Imperial Institute Journal, vol. viii., 
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p. 240, and others), to be the product of Bursera gummifera, and 
in the previous report this tree was referred to as yielding the , 
resin. In a letter from Dr. F. Watts, dated 9th March, 1904, 
referring to Gommier resin, it is stated, however, that the 
source of this mSterial is Dacroydes hexandra. 

Chemical Examieiation. 

The consignment of resin ^as packed in two tins each holding 
iiliout 20 11). Tile niiileriiil was soft and oily, and had an odour 
I’CHi'iiihling that of turpentin**, hut gather pleasanter. The outer 
layers of resin in contact with the tins were very much dis¬ 
coloured by iron rust; internally the material was of a dirty 
grey colour, and contained much extraneous matter, such as 
])ieces of bark, wood, leaves, and even small stones. ^ , 

A fair sample of the whole was selected for analysis. The 
resnlls obtained are shown in the following table, which also 
gives for convenience of <-otyparisou the results obtained with the 
hard, dry resin, which constituted the«bulk of the previous con¬ 
signment and the average figures given by the Manila elemi of 
commerce. 



Gommier resin,. 

Manila elemi. 


Isi sample. 

2nd sample. 



Hard. 

Soft. 


Saponification value . 

. 24'T 

361 

26-72 to 49-98 

Acid value 

. 141 

33-6 

17-7 to 24-48 

Fster value . . 

. 10-6 

11-3 

7-64 to 26-99 

Ash (per cent.) 

()'08 

019 

0 023to 0-93 

Melting point ... 

168°-164° below 100°. 



'The resin was completely soluble in alcohol, ether, or turpen¬ 
tine oil. 

These results jire of intere.st as showing that the fresh soft resin 
contains a much larger quantity of free acid and a smaller pro- 
l)ortiftn of ester than the dry resin previously examined. This 
would ai)pear to indicate that in the drying of the resin a chemi¬ 
cal change, involving the conversion of some of the free acid into 
an ester, occurs in addition to the physical change brought about 
by the gradual evaporation of the volatile oil. 

Commercial Valuation. 

Samples of this consignment of Gommier resin were submitted 
to brokers for commercial valuation. They reported that a con¬ 
siderable fail had recently taken place in the price of Manila 
elemi which is at present worth only from 26s. tu 30s per cwt. 
as against 70s. to 80s. per cwt. at the corresponding peigq^ of 
1903. It was thought that the sample of the West Indian resin, 
on account of its unsatisfaclory appearance, would not at present 
be worth more than 10s. to 16s. per cwt. (October, 1904). 

• * Elemi eeom Souxhben Nigeeu. 

Two samples of this material have been received frjm Messrs. 
Alexander Miller Bros., of Liverpool. 
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No. 1 weifjrhed about 4 lb., and was hard enough to retain its 
sliape when out into fragments. It varied from white to pale 
yellow in colour, with occasional patches of brown, and contained 
a good deal of vegetable debris. 

No. 2 weighed about 2 ozs., and. like No. 1, was of firm consis¬ 
tence. It was yellowish-green in colour, and contained a small 
amount of woody matter. 

On analysis the followin(>' results were obtained: — 


— 

•rfo. 1.. ' j 

No. 2. 

Asb . 

0-6 

0-53 

Acid number. 

65-.3 

37-8 

Saponincatitii number 

71-9 

46-2 

Yield of volatile oil, per 

8-1 

4-4 

cent. 

Solubility;— 



Completely soluble ) 

lieuzonc. * 
Turpentine oil.* 

Benzene. 
Turiientiiie oil.* 

in. j 

Turpentine oil -f alcohol.. 

Turpentine oil -|- alcohol 

Sparingly soluble in 

Cold alcohol. ! 

Cold alcohol. 

* In this solvent the 

oleo-resin dissolves very slowly and not quite com- 

pletoly. 



From sample No. 

1 a considerable iiuantitv of the volatile oil 

W'as prepared by distillation with steam, and this had the follow- 

iiif** characters: — 




ebaracter-s of the 

Ch.araeters of tlie 

— 

oil from West African 

oil from Manila 


elemi. 

elemi. 


Colour . Palo straw yellow. iOoloiirless or pale yellow 

Spccific’gravity at 15“ 0. ... 0-8686 I O’S? to 0-!»l at 15° C. 

SpecificrotationinalOOimn., + 50° 30' 1 -1-44° 3' 

tube. i 

OontaiiiK a large proper-1 Contains pbellandrene. 

I tion of pbellandrene. 


These results indicate that the Southern Nigeria resin presents 
a general resemblance to that esiiorted from Mhnila, and it is 
probable that if it were carefully collected and exported in a 
fresh, clean condition, it would be equally serviceable. 

The .total demand for elemi is, however, small, and it would 
be an easy matter to overstock the market (May, 1908). 

El^i Resin fkom Lideku. 

A sample of this material, which is occasionally .imported inlp 
Euro]>e under the name of West African elemi, was received at 
the Imperial'" Institute in 1906. It consisted of an oleo-resin, 
which possSssed a pleasant aromatic odour. It was soft and 
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sticky, though slightly hardened on the exterior, and very dirty, 
a large quantity of earthy matter, leaves, twigs, and pieces of 
paper being associated with it. For the purpose of examination, 
clean pieces of the resin were selected. 

The resin disfftlved readily in turpentine oil, and leas readily 
in alcohol, chloroform or lienzene. A. chemical examination gave 
the following results;—The mean acid value was 22'6, the ester 
value 22'1, and the saponificatjon valsie 44'7. 

On distillation by means of a current of steam, about 11 ccs. of 
volatile oil were obtained frgm 100^grams of resin; the specific 
gravity of this oil, which was dextro-rotatory, was 0‘8fi79. 

The principal constituent of the resin is a crystalline sub¬ 
stance melting at 1C7° and closely resembling in properties 
(lie crystalline substance obtained by More from the oleo-rgsin of 
Diiimyde.t h^xandrn (Journ. Chcm. Soe., 1899, 718). "Fnfortu- 
nately no information was supplied with this sample as to its 
botanical origin, and consequently it is impo.ssible to say whether 
or not it is yielded by one ot*tbc species known to yield the elemi 
is'sins of commerce. 

These results show that the resin resembles elemi in properties 
and composition. It would, however, have little or no commer¬ 
cial value in the dirty condition of Ibis s,ample (.January, 1907). 

IbiANDA Ei.EMI from Camirium Schweiiifiirthii. 

This was forwarded for examination to the Imperial Institute 
ill February, 1908. 

The sample consisted of about 8 lb. of oleo-resin, varying in 
colour from white to pale yellow, and containing a considerable 
(juantity of darker material mixed with woody matter. The 
whole sample had a dirty appearance, and the paler coloureil 
resin was only apparent when the samjdc was cut. 

A chemical examination of the resin gave the following 
resuUs: — 

.Vsh (on average sample) 
jier cent. . (1'3 

{ The.se constants were 
determined on a jiicked, 
clean sample of the 
oleo-resin. 

An, average sample subjected to steam distillation gave 11'2 
percent, by weight of a pale, straw-yellow, e.ssential oil, contain¬ 
ing much phellandrene, and having a specific gravity of 0'84-')l 
at 15° C., and an optical rotation of -|-79° 20' in a decimetre 
tube. * 

The qualitative solubilities of the oleo-resin were as follows: — 

Alcohol . Sparingly soluble in the cold. 

Turpentine oil ... ... Slowly and**pcompletely soluble. 

Benzene ^ . Readily and completely soluble. 

* Turpentine oil and 

alcohol . Readily and completely soluble. 

Bepzene and alcohol ... Readily and completely soluble. 
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These data are suflieient to show that the Uganda elemi, like 
that from Southern Nigeria, presents a general resemblance in 
properties to Manila elemi, the jirincipal difference being in the 
smaller yield of volatile, oil from the African kinds. It is prob¬ 
able that the African elenus, if carefully collected and stored so 
that they could be put on the market in a soft, clean condition, 
comparable with that of good (jualities of Manila elemi, would 
be e()ually serviceable as ingredients in the manufacture of print¬ 
ing inks and varnishes; .but, as 'already indicated, the total 
demand for elemi is small, and if large quantities of these pro¬ 
ducts were put on the market, they n'ould probably be xinsaleable 
(.May, 1908). 


* •COLOPHONY OR COMMON ROSIN. 

This product is the cheapest and commercially one of the most 
important of the resins. It is obty.ined as a by-product in the 
distillation of oil of turpentine from the crude turpentine ob¬ 
tained by the tapping of various species of Pinus. The principal 
centres of production are the United States, Prance, and Russia, 
though small quantities are manufactured, mainly for home 
consumption, in Austria, Algeria, India, and elsewhere. It is 
used for a great variety of purposes in the arts, but perhaps the 
most important of these are the manufacture of cheap house¬ 
hold soaps, incx])ensive spirit varnishes, resinates to be used for 
varnishes, enamels, and “ driers,” and Lastly for the pnoduction 
of ■' resin sjiirit ” and ” resin nil ” by its destructive distillation. 

The imports of rosin into the United Kingdom in 1907 were 
valued at .£896,301 of which £69.‘l,06r) came from the United 
States and £136,092 from Prance. The present value of rosin in 
the United Kingdom is about £8 per ton. 

The only British Dependencies in which considerable areas of 
pine trees suitable for the ])roduction of turj)entine oil amf colo¬ 
phony occur are India and British Honduras, and in the former 
the preparation of these two ju'oducts on a small commercial scale 
has been undertaken by the Porest Department. 

In connection with this undertaking a number of samples of 
Indian turpentines, turpentine oils, and colojihony have been 
examined at the Imperial Institute with a view to ascertaining 
whether the two latter products were suitable ^r export to the 
United Kingdom. The work on turpentine oil will be dealt with 
in the “ Collected Reports on Volatile Oils ” to be published 
in this seriei, and in the present compilation only the crude 
turi}ew.tines (oleo-resins) and the colophony will be considered. 

Turpentine and Rosin from India. 

The following saihples, of these products have been received 
from India for examination: — •• , 

No. 1.-^Colophony from Pinu.i longifolia. Naini Tal, 
Unitoj! Provinces. Received in 1905, 



IMPERIAL INSTITUTE—11. 00M8 AND RESINS. 


196 


No. 2.—Colophony from Finv^ lonffifolia. Kaugra Divi¬ 
sion, Punjab. Received in 1906. 

No. 3.—Crude turpentine from the Naini Tal Division, 
United Provinces. Dofanical origin not stated. Received 
in 1908. • 

No. 4.—Crude turpentine from Piinis e.rceha. Punjab. 
Received in 1908. 

No. 5.—Crude turpentine of Pinna Genmiinna. Punjab. 
Received in 1908. 

Results of Examination. 

Crude Tnrjyeniines. 

The three oleo-resius received. Nos. 3, 4, and i") in,th* fore¬ 
going list of samples, have been elieniicnily examined witli the 
following results: — 


* Character of oil. 

Yield of 


_ oil (by 

weight) 
Per cent. 

Specific 
gravity at 
Ib^U. 

Optical 
rotation in 
too mm. 
tube. 

No. .S. From Naini Tal, United Pro- j 12'7 ! 

0-8724 

+ 3“7- 

vinces (botanical source not i j 


i 

stated.) 1 1 



No. 4. excc/sa from the Punjab ! 21.1’fi i 

0-8t)13 

-1- 35° '25 

No. 5. P'mnt O'erardiiitiu fiom the | 230 

0-86,'19 

+ 24“ 54' 

Punjab. 1 

1 1 




It will be seen from these results tliat the yield of oil from 
the MTude turpentine from Naini Tal is very much lower than 
that from the other two specimens. In all three cases, however, 
the figures quoted are probably below those obtainable in prac¬ 
tice, since unless speidal precautions are taken there must be a 
considerable loss of oil from the crude turj)entine during storage 
and transport. The yields of oil obtained from crude turpentine 
in France and the United States of America are stated to be as 
a rule between 20 and 30 per cent., but they vary with the 
district, the spacies of tree operated upon, and the number of 
limes the tree has been tapped. Full information is no doubt 
available in India regarding the usual yields of oil obtained from 
the crude turpentine distilled, and it would he interesting to 
know how the average compares with that secured in F>ance 
and the United States. 

Colophony or Rosin\^ 

• The following specimens of colophony have been examined: — 
(a.) Colophony of Pinus longifolin from Naini Tal, United 
Provinces (No. 1 in list of samples). • ' 
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{b.) Colophony prepared at the Imperial Institute from tin 
crude turpentine (botanical source not stated) from 
Naini Tal, United Provinc;es (No. 3 in list) 

(r.) f!oloi)]iony prej)ared at the Imperial Institute from tht 
crude Inrjtentine of Piinis c.rcchti irom the I’nnjal 
(No. 4 in list). 

(»/.) Colophony prepared at the Imperial Institute from the 
crude turpentine of Pinn.i Gertm/mmi from the Pun- 
,jah (No. ■) in list). 

The specimen of the coto])liony of Pinus loiifiifolia from the 
Punjab (No. 3 in list) was very similar to (a) above, and was 
not examined. 

The results of the examination are jiiven in the following 
table 1 —^ 



O'.) 

O'.) 


01.) 

Melting point. 

7.5“ S5“(;. 




Specific gravity 

I’Oii? 

— 

— 

_ 

Ash, per cent. 

Saponification value* 

0'12.5 

— 

_ 

—. 

190-0 

i9:i-o 

194-0 

i 176-0 

Acid value . 

lfi.5-0 

170-1 

170-0 

; 174-0 

Unsaponifiable matter, per 
cent. 

,5-0 

,5-8 

9 0 

! 6-9 

Specific rotation . 

-h 9“ 40- 

Nil 

- r 48' 

j + 1U2 


MWt'jravut of pofanh jter gra n if cofopho/tg. 


For comparison with these results the following figures ob¬ 
tained for typical samples of the American and llordeanx eolo- 
photiies of commerce nmy be quoted : — 


Saponification value 
Acid value ... 

Unsaponifiable matter, ])er 
Specific rotation. 


American. 

liorde-jux 

1840 

184'0 

ITo-O 

lUVO 

it. G-.'i 

— 

... +29°.T 

O-O 


The results of the examination show that there is little differ¬ 
ence in composition between the Indian colophony and that pro¬ 
cured from the United States and France. Tb-' Indian samide 
(a) from Naini Tal was rather dark in colour, ,and for that reason 
would rank as of low grade, but there tippears to be no reason 
why, if reasoaable care is exercised in the (iollection of the crude 
turpentine and in its distillation, a pale yellow rosin should not 
be produced in India. 


('omrnerrigf Vdhinf-io'n .of Indian Colophony. 

Sample.s of the first three rosins, viz. (a), (li), and (c), referred 
to above, ware submitted to rosin importers and to soap manu¬ 
facturers for valuation and trial. The former reported that (o) 
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would be worth £7 per ton, (b) £8 per ton, and {/;) £12 per ton. 
The soap-makers stated that (a) and (6) would be too dark for 
their purposes, but might be suitable for use in paper manu¬ 
facture, and for that purpose would be worth from £9 6s. to £10 
per ton, whilst would be suitable for soap-making, and worth 
£11 per ton in this country. 

Sample {<£) was not valued, but it would probably fetch similar 
prices to sample i(c) The rosin importers mentioned that owing 
to the high prices at present prevailing for rosin it is probable 
that Indian colophony could now be exported to this county at 
a profit, and they stated thaf they would he willing to give a 
trial order at any time in order to start the exportation to this 
country if that is possible (May, 1909)^. 


MISCELLANEOUS TIESINS. 

Benzoin from TirE Eederated Malay States. 

This sample of benzoin was sent to the Imperial Institute by 
the Curator of the Selangor State Museum, Kuala Lumpur, in 
November, 1905. It was stated that the product was derived 
from a species of Styrax, which is fairly common in the neigh¬ 
bourhood of Kuala Lumpur, and that considerable quantities 
might be forthcoming if the value of the resin were sufficient 
to make its collection remunerative. 

Description of Sample. 

The sample, which weighed 14 oz., consisted of a single, 
roughly-ovoid lump of brown resin, wh’-l* had the cliaracteristic 
odouf of benzoin. 


Chemical examination. 

Chemical examination established the identity of the resin with 
benzoin, and showed that it most resembled the variety of this 
product known commercially as I’alembang benzoin. It con¬ 
tained 1'61 per cent, of moisture, 0'41 per cent of ash, and 91'48 
per cent, of resip soluble in alcohol. 

Conclusions. 

• 

Material represented by the present sample could be* psed 
instead of Palembang benzoin for all purposes to which the latter 
is applied. 

The benzoins ofiScial in the “ British Phlf/nacopoeia ” are the 
Siam and Sumatra varieties, which Ire derived from Styrax 
Benzoin. The’application of the Palembang and other varieties 
is therefore limited to the preparation of incense and the manu¬ 
facture of benzoic acid, the latter being the more impoftant use. 

15349 £ 



199 


COLONIAL SEFOSTS—UISCNLLANBODS. 


The commercial value of this benzoin from the Federated 
Malay States would be about the same as that of Palembang ben¬ 
zoin. The latter was quoted in London on the 24th February, 
1906, at &2 8s. to £2 10s. per cwt. for ordinary quality, whilst a 
consignment of good quality was sold at 8sf per cwt. on the 
2nd March last. The present sample would probably sell as 
ordinary quality. 


Lad AH CM from Cyprus. 

A specimen of ladanum, obtained in (Jyprus from species of 
Cistus, was sent to the Imperial Institute in February, 1907, 
with the request that the product might be examined and 
reported on. 

It eonxisted of two thick circular cakes each weighing about 
13 ounces. The material was homogeneous, had a dark slatey- 
brown colour, and a pleasant aromatic odour. It was hard at 
the atmospheric temperature, but softened when kept in the 
hand, forming a plastic mass. 

Gum ladanum or labdanum was formerly employed to a small 
extent in pharmacy, but has long passed out of use. It was at 
one time given internally, but its most recent use was as an in¬ 
gredient in plasters. Some years ago small quantities appear to 
have been annually exported to Constantinople from Crete and 
Cyprus, and were stated to be employed by the Turks for fumiga¬ 
tion and also to some extent as a perfume. 

Commercial Valuation. 

A firm of manufacturing druggists, to whom a sample of the 
material was submitted, stated that they were not aware that 
ladanum was used in pharmacy or perfumery at the present time. 
They were of opinion, however, that the materiiil represented by 
the sample might be utilised in perfumery for some of the pur¬ 
poses for which ambergris is employed, i.e., to make a basis for 
more delicate odours. 

In view of this statement samples of the ladanum were sub¬ 
mitted to two firms of manufacturing perfumers. One firm stated 
that up to a few years ago they employed ladanum for certain 
purposes, but had abandoned its use entirely now. The specimen 
from Cyprus appeared to them to be a particularly fine sample of 
the product, but they could not suggest any use to which it could 
now be put. 

The other firm of perfumery manufacturers, after a careful 
examinatioCi of the sample, also stated that the material was of 
no Value for their purposes (July, 1907). 
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No. 71. 

IMPERIAL INSTITUTPI 


SELECTED KEPORTS FROM THE SCIENTIFIC AND 
TECHNICAL DEPAt^TMENT. Edited by the 
Dikectok. 


III.—FOODSTUFFS. 


INTRODUCTION. 

'(’lie first iiart of tliis series of publieutious related to fibre, 
(Cd. 4588, 1909) and tin' seeood part to gums and resins (Cd. 4971, 
1909). rin‘ present tliird pait mainly deals with various food¬ 
stuffs wliieb have been.e.\ajniiied in the period 1908 to 1907 at 
the Imi)erial Institute, cliietly at the iustance of the (iovernmeuts 
of the ('olonies and India. 

Included for co7ivenieuce among foodstuffs are the well-known 
stimulai'ts tea, coffee, and cocoa. Attention may be drawn here 
to the success which has attejided the cultivation of tea in Natal, 
tlie production of whiclt amounted in 1908 to 8,!178,404 lb. At 
first Natal tea was almost entirely consiiined in South Africa, but 
now an exjnirt trade with other countries is developing, and in 
1908 271,981 lb. were sent to the United Eingdom. Natal tea 
stands intermediate in its characters between the teas of China 
and tiiose of India and Ceylon. 

In connection with cocoa some account is given of the important 
work which has been carried on at the Imperi.al Institute in 
recent years in ])ronioting the ju-oduction in the Gold Coast of a 
higher quality of cocoa than tliat generally grown, and in intro¬ 
ducing this cocoa to the Rritisb market. Cocoa production in 
this Colony has made ra])id strides in the last few years. The 
export for 1908 was 12,744 tons, of the value ±'540,821, and cocoa 
production is i»w firmly established and is already the most 
important agricultural industry of the (Vlony. Hitherto there 
has been a large demand on the (Continent for the inferior grades 
of Gold Coast cocoa which are unsuitable for the Sritisb manu¬ 
facturer. With the impravement in quality which is now fating 
place it is probable that Rritisb manufacturers will take a larger 
share of the output, and in this connection the Imperial Institute 
has been in communication with several firfiii,s, including Messrs. 
Cadbury, who have tiiken an active interest in the subject. 

/The examination of new or little known foodstuffs hitherto 
principally or exclusively used by natives in the Colonies has been 

(16417—2.) Wt. 27S49—387. 1625 fe 86. 6/10. D & S. A 2 
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the means of bringing to light several materials which may prove 
to be of value. Among these may be mentioned the yeheb or 
yebb nuts of Somaliland. 

An important investigation which has now been in progress at 
the Imperial Institute for some years is that' relating to the 
poisonous properties occasionally exhibited by well-known fodder 
plants and foodstuffs such as sorghum, cassava, linseed, and the 
beans of species of Phascolus, This investigation has led to the 
discovery that in these and other cases the poisonous effects are 
due to the existence in various parts of the plant of what are now 
known as cyanogenetic glu30sid,esr from which prussic acid is 
readily produced. 

In order that the results of the investigations of foodstuffs may 
be better appreciated, a brief account of the principal facts 
relating 1,'^ foods and their value is given. 

The work involved in the investigations here recorded has been 
carried on by several members of the staff of the Scientific and 
Technical Department, and recently has been in charge of 
Mr. H. H. Eobinson, M.A. (Oxon.). The Imperial Institute is 
indebted to many firms of merchants, brokers, and manufac¬ 
turers for the interest they have taken in the subjects brought 
under their notice and for the great assistance they have rendered 
on the commercial side of these investigations. 

Wyndiiam R. Dxjnstan. 

January, 1910. 


POOD CONSTITUENTS AND THEIR FUNCTIONS. 

The constituents of food have to furnish the animal with fuel 
and with repairing materials to make good the daily wear and 
tear of its various organs. The fuel is required to keep up the 
temperature of the body and to .sujjply the energy necessary for 
the work that is done both externally in the form of mechanical 
labour and internally in maintaining the circulation of the blood 
and other vital functions. The framework of the l)ody is com¬ 
posed of water, of nitrogenous materials, of fat, and of mineral 
matter or ash (ionstituents; all these are constantly suffering 
losses which have to be replaced iii the adult and more than 
replaced in the growing animal since an additional quantity is 
required to supply the increase in weight. • 

The supi)ly of water to the animal usually presents but little 
difficulty, an^ it is not often that any consideration is required 
as to Jhe supply of mineral or ash constituents, since most diets 
contiiin ash both sufficient in quantity and comprising the 
requisite elements. An interesting case, however, in whic.h this 
question was raised, pccurs in the report on the composition of 
oat a.sh, as bearing on th^ la'iie disease of horses in Cape Colony 
(p. 20u). The critical examination, therefore, of a foodstuff is 
chiefly directed to the proportions and nature of the carbon coii<- 
pounds, bqth nitrogenous and non-nitrogenous, that it contains; 
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aiteution must also be given to the possibility of the presence of 
poisonous substances. 

The moat valuable of the nitrogenous compounds are those 
belonging to the group of albuminoids, of which albumin, the 
solid matter of white of egg, is the type. It is a large group, the 
members of which are found in i)lantK and in animals. The 
latter are believed to be entirely dependent for their supply of 
albuminoids on those elaborated in .the vegetable kingdom; that 
is to say, the animal body canAot produce an albuminoid from non- 
albuminoid materials, though it can transform one albuminoid 
into another. The “ proteins^” or»“ protoids ” are other names 
that have been given to tliis groiij). The albuminoids in the food, 
after digestion pass into the blood and are transformed into the 
muscle, nerves, and cartilaginous substances of the body, hence 
they are often known as the “ flesh formers.” ^ • 

Besides fhoalbuniiuoids, other nitrogenous su'bstances are found 
in foods which have a' simpler chemical constitution and which 
are incapable of being transformed into muscle, nerves, &c., 
although they may act as heat and work producers. In the 
analysis of a food, consequently these two classes have to be 
separated; the former being reported as albuminoids and the 
latter as “ non-albuminoid nitrogenous substances.” In mature 
vegetable jiroducts such as seed grains, the nitrogenous substances 
are almost entirely albuminoids, but in immature vegetable pro¬ 
duce, such as the roofs and leaves of growing plants, a consider¬ 
able proportion of the nitrogen is present in non-albuminoid 
combinations, among which are the amides. 

The non-nitrogenous substances which are of feeding value are 
the members of the group of fats and oils and those of the group 
of carbohydrates which includes starch and sugars of various 
kinds; the.se, after absori>tion into the body, are oxidised 
and supply the energy necessary to produce heat and work, 
and, if in excess beyond the aniranl’s daily requirements, 
can be stoi'cd uj) as fat for future use. Weight for weight 
the fats and oils are far more effective sources of heat than the 
carbohydrates, and are usually reckoned as being 2‘3 times as 
valujible. Besides the nutritive constituents most vegetable foods 
contain a certain proportion of fibre. This is not digestible, j^et 
it has a certain mechanical value in that it is adapted to meet 
the needs of the digestive tract, especially in the case of 
ruminating animals, which are adapted for extracting nourish¬ 
ment from bulky fibrous foods. It should be mentioned too that 
with the carboliydrates there are also included in analyses cer¬ 
tain substances, such as the gums and the members of the pectose 
grouj), which are not strictly carbohydrates tlvoug^ very closely 
allied to them. r , 

Since the albuminoids have a function in the diet which they 
alone can perform, it is found useful in considering the composi¬ 
tion of a food or oif a diet to calculate whatys termed the “ albu¬ 
minoid ratio ” or “ nutrient ratio.” • Thi# is found by multi- 
olying the amount of fat by 2‘3 and adding the product to the 
Smonnt of carbohydrates; the sum is then divided by the amount 
of albuminoids and the ratio of unity to the quotient is the 
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“ albuminoid ratio.” Another calculation that is made is to 
find the " nutrient value this is obtained by multiplying the 
percentage of fat by 2'‘<i and adding togellier the product and 
the percentages of albuminoids and of carbohydrates. It is useful 
in compariiig'the amount of nourishment in one food with another. 
It should be mentioned that the albuminoids, besides acting as 
flesh formers, can also, like the fats and carlmliydrates, be 
oxidised in the 'body, sup])lying energy. 

The reports are grouped for convenience under the following 
heads;— 

I. Food Grains, t ^ . 

II. MisrEi.i.ANEous Food.stitefs. 

III. Tea, CoiTEE, Cocoa, &c. 

The re.sidual eabes left by many of the oil .seeds when tlie.se 
are pres^d to obtain the oil, serve as valuable foods for the live 
stock of the fano; they are, however, mosi suitably treated of 
in eoiijinietioii with the .seed and its oil, and an account of those 
that have been examined at the Tmfjerial Institute will be found 
in the “ Selected Reports on Oils and Oil Seeds ” which w'ill 
shortly be published. 


I.—FOOD GRAINS. 

Siiri’i.v OF Fool) Grains to the United Kinodom. 

The priuei]);il food grains produced in the United Kingdom 
are wheat, barky, oiits, beans, and peas; the home tiupiily of 
these is largely supplemented by im])orls from abroad, and in 
addition we receive large quantities of nniize and rice, grains 
which will not ripen in tbese islands. In 1907 the total supply of 
these grains to the Ttnited Kingdom was 17 million tons, of a 
value of 120 million pounds sterling. The items that form these 
totals are .shown in the following tables: — 


Supply of Food Grains to the United Kliiydmii, in 1907.* 


— 

Produced 
in the 
United 
Kingdom. 

Imported 

from 

British 

Possessions. 

Imported 

from 

Foreign 

Countries. 

Total 

Imported. 

Total 
from all 
Sources. 

Wheat 

Barley 

Oats.< 

Beaijs' 

Peas. 

Maize 

Bice. 

Tons. 
1,514,228 
1,497,597 
3,198,152 
315,(i08 
135,593 

_Zi* 

Tons. 

2,101,747 

99,016 

77,870 

7,666 

2.3,622 

140,027 

232,292 

Tons. 

3,680,081 

882,365 

446,394 

32,412 

38,762 

2,528,970 

175,886 

'tons. 

5,781,828 

981,381 

524,264 

39,978 

62,284 

2,668,997 

408,177 

Tons. 

7,296,056 

2,478^78 

3,722,416 

355,586 

197,877 

2,668,997 

408,177 

Total ,.. 

6,661,178 

*2,682,040 

7,784,869 

10,466,909 

17,128,087 


• 

For note see page 204. 


——V 
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Value of tJie Supply of Food Grains to the United Kingdom 
in 1907.* 


— 

Produced 
io the 
United 
Kingdom. 

Imported 

from 

British 

Possessions. 

Imported 

from 

Foreign 

Countries. 

t 

Total 

Imported. 

Total 
from all 
Sources. 


£ 

£ 

• , 

£ 

• 

• 

£ 

£ 

Wheat 

11,983,435 

16,545,724 

27,494,906 

44,040,6.30 

56,024,065 

Barley 

11,077,223 

626,701 

5,937,969 

6,564,670 

17,641,893 

Oats. 

20,866,327 

514,428 

2,869,125 

3,383,553 

. 21,239,880 

Beaus 

2,.367,000’ 

47,126 

243,567 

290,693 

2,657,753 

Peas. 

1,322,032 

197,346 

405,.302 1 

• 1 

602,648 

1,924,680 

Maize 

— 

778,958 

13,825,546 1 

14,604,504 

14,604,604 

Rice. 

— 

1,880,159 

1,456,695 

3,336,854 

3336,854 

Total ... 

47,606,077 

20,590,442 

1 

52,233,110 

1 

i 

72,823,552 

120,429,629 


* In cumpiling these two tables from the statistics available, in the case of 
the |)roduce of the United Kingdom the quarter of wheat has been taken as 480 lb. 
and its value as SSs. IM.; that of barley as 400 lb. with value 268. 5d.: that of 
oats as 312 lb. with value ISs. 2d. ; that of beans as 528 lb. and the value as 
£7 lOs. per ton ; that of peas as 512 lb. and the value as £9 ISs. per ton. The 
weight of wheat imported includes the flour imported converted into its 
equivalent weight of grain, reckoning that 72 tons of flour are obtained from 
100 tons of grain. The value of the wheat imported includes the value of the 
flour ipuported. Peas includes whole and split poas. Bice includes also rice 
flour and rice offals. 


These figures show that there is great scope for developing the 
production uud export of grain to the United Kingdom in the 
British Possessions, many of which possess soils and climates well 
suited to the grovvtli of the various cereals and legumes. Besides 
the above staple food grains various others are imported into the 
United Kiugdoiu; among these are lentils; chick peas (Ciccr 
arktimtm) known as gram in Lidia; pigeon peas or dhol (t'oyVi/ia.v 
indicus ); and various millets, the most important of which is the 
great millet or guinea corn (Sorghiun. vulgarc) also4xnown as dari 
or durra. The amounts of these imported in 1907 are g?v»n in 
the table that follows, which is succeeded by reports made on 
various samples of food grains that have been received at the 
Imperial Institute, and by an account of tBij cyanogenetic gluco- 
sides, a group of substances occurrAg in various plaute and 
^pable under certain conditions of generating prussic acid and 
thus causing poisoning in men and animals. 
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Imports of various Food Grains into the United Kingdom 
in 1907. 




Weight. 


r 

Value. 



Oonsigijod.from 

«■ 

, 

Consigned from 



% £ » 

B £ 
.ff-S 

® -s 

Total. 

• 

TJ » C 

B IV 

Total. 


^ o 

ffleu 

M 

o s 


■a 0-2 

5 

ho 



u 



o 



Tons. 

1 'ons. 

Tons. 

* 

£ 

£ 

Great l&illst, or Dari 







or Durra. 

14,340 

10,740 

25,002 

. 77,845 

55,000 

132,845 

Millet . 

LeutilB, whole and 

53 

4,083 

4,730 

fl,41I 

! 412 

28,889 

29,301 

split . 

Dhol or Pigeon Pea, 

10,143, 

1,208 

83,519 

11,472 

94,991 


together with Gram 
or Chick Pea 

31,103 

.37 

31,140 

194,041 

558 

105,199 


Egyptian Barley ” from the East Africa 1’rotectoeate. 

This samj)]e was described as “ sown on the 29th October and 
reaped on the Cth February.” 

The barley was valued at alwut 22*'. per ipiartcr of 400 lb. 
(August, 1905). 


Oats sunt from Cape Oolony uut of various Origins. 

Owing to the spread of bone disease, which some <jf the 
veterinaiy officers considered possibly due to defective feeding, 
an idea had got abroad in Cape Colony that Western Province 
forage was unsuitable for the feeding of military horses; on the 
other hand the view was also held that the disease was imported 
and had nothing to do with Cape forage. 

Three samples of oats were received for analysis in 1905; they 
were stated to have been .sent with a view to arriving at the 
mineral constituents of various qualities of oats placed on the 
market in Cape Colony. It appeared later that they were not all 
grown in Cap^e Colony. 

EttA sample consisted of about six pounds of oats, and a repre- 
.sentative specimen of each was selected and carefully and com¬ 
pletely burned. The mineral residue so obtained was then 
chemically examined^* those constituents which are of importance 
in the formation of bone lusing estimated. The results are shown 
in the following table, which also gives the amounts of the sani^ 
constituents usually present in oats grown in other countries: — 







IHPKRIAL INSTITCTB—III. FOODSTUPPS, 


206 



Oate received from 
Cape Colony. 

* K5 

■S »H . 

CC O QO 

4> 

SC 

4 

ai 

Si • 
S.2 

a 


• 

Sample 
No. 1. 

Sample 
No. 2. 

Sample 
No. 3. 

'o S’S# 

•as s 

'O fm, 

cfi 

5 © 

Q 

|£ 

V O 

'til w 

1= 


Por 

Per 

Per 

Per 

Per 

Per 

Per 

Amount uf ush left uu 

cent. 

cent. 

cent. 

cent. 

coot. 

cent. 

cent. 

ignition. 

CompoKitmii of aah 

3-3 

3*4 

3-3 • 

— 

• 

- 

— 

Potash, K«() . 

14-() 

10-41 

n-oG 

15-91 

•2(1-74 

16-38 

](W) 

23> 

Soda, NasO . 

O’iK) 

•-86 

^1)8 

4-38 

2-i(; 

5*93 

2-24 

Liino, OaO . 

I’ll j 


1-52 

4-oy 

7-111 

3*73 

3-8 

MagncKia, MgO. 

6-Gr. 1 

1-311 

4*04 

9-41 

7-00 

7-0 

F^liosplioric acid, PjOs... 

I5*7r. 1 

lo-7i; 

15-10 

•24-34 

22-30 

23-02 

22-6 

Silica, SiO/ . 

61-38 j 

KI’.'IS 

58*83 

42-04 

38-00 

44-33 

44-9 


'J'he liffures given in this table show that, as compared with 
lliose produced in America and European countries, these oats 
conlain unusually small proportions of potash, lime, magnesia, 
soda, and phosi)horie acid, whilst th(;y contain comparatively 
large quantities of the less useful suhstance silica. Of these 
constituents the most important from the point of view of the 
fonnation of bone are lime, magnesia, and phosphoric acid, since 
“ bone ash ” has approximately the following composition : — 


Per cent. 

Pinie . 38-5 

Magnesia . 0'5 

Eluoriue ... ... ... ... 1'8 

Phosphoric acid. 53-2 

Carbonic acid . 6 0 


It is evident therefore that these oats are deficient in these 
mineral con.stitueuts which are of greatest importance in the 
formation of bone. In the letter and enclosure accompanying 
th(' samples of oats, no inforjimtion is given as to the precise 
iiaturf! of the bone disease which it is alleged is produced by the 
rise of oats grown in the Western I’rovince of the Colony as 
forage, and, consequently, it is impossible to say definitely 
whether the deficiency of these oats in certain constituents is the 
cause of this disease or not, but it is obvious that, under certain 
circumstances, and especially with horses accustomed to forage 
richer in bone-forming mineral constituents, the use of these oats 
as fod^ler might be injurious. 

The cause of ^he deficiency of these oats in certain mineral 
constituents is piobably to be found in the nature of the soil upon 
which they are grown, and their defects in this respect could no 
doiiht be remedied by the application to the soil of appropriate 
chemical manures. • 

Bkans fkom the East Africa Protectorate. 

A considerable amount of attention ^as bflen paid in the Pro¬ 
tectorate to the cultivation of beans of various kinds suitable 
wr use as feeding-stuffs, and samples of “ Eg 3 rptian ” and 
“ dwarf ” beans grown during the season 1904-1906 Jiave been 
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received for valuation. Both were described by experts as of 
good quality, and as regards the dwarf beans it was suggested 
that small consignments could probably be readily sold in the 
United Kingdom for seed purposes, and since then several small 
shipments of these beans have been made to the,United Kingdom, 
where they appear to have given good results when used as seed. 


Bkans AND Peas e^iom Abyssinia. 

i 

Tile samples were examined and valued with the following 
results: — , , 

Ful, Beti'ii.i .—This sample consisted of light brown beans, clean 
and free from other seeds. It was valued at about £5 10.«. per 
ton in London (March, ],9()(i). 

Frax. —The peas were not of good colour and 
were valued at 27.v. Ud. ]>er 504 lb. (Marcli, 1900). 

Both of these would be suitable for export, either to Europe or 
the neighbouring couutrjes. * 

Maize fkom Ceylon. 

Three samples of maize were received for valuation. 

Sanqile No. 1 ; Pure White Dent.—This was of good quality 
and was valued by the brokers at I9s. per quarter of 492 lb. 
Sample No. 2: ('ros.sed Dent.—This was reiiorted to lie of the 
same quality as the maize grown in Egyjit and to be worth from 
17s. Gd. to l<S.v. (></. per quarter of 492 lb. Sample' No. d: 
Crossed Elints.—This consisted of a mixture of grain of various 
qualities and its value was stated to be 18.s'. per quarter of 492 lb. 
{June, 1904). 

Memokandcm on the Harvesting and Shipment op Maize, with 
reference to West African Heqeirements. • 

Gallivriay .—The common method of harvesting maize is to 
“ pull ” the ears, with a good portion of the husks attached, 
leaving the stalks and leaves, which are utilised as fodder. 

The com must be husked before it can be shipped, and in 
general before it can be used. Husking can be done more 
rapidly and with less expense as the corn is being gatheied than 
at any other time, and under ordinary circumstances that' is the 
best time for doing the work. 

The practice of gathering and storing maize with the hugks 
still enclosing the ears is advocated by many from a belief that 
thwlfusks serve to protect the grain from the attacks of insects. 
The two insects ivhich are most destructive to stored grain in 
America are the Angoumois grain moth (Gclechia cerealella) and 
the black weevil (QAlandra oryzm), and as the maize is often 
infested by one or both %{ these insects whilst still in the field, 
there is little to support the idea that the husks serve us a protu- 
tion against them. The husks add materially to the bulk of tfte 
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stored corn, they afford no protection from insects, and provide 
a {food nesting material for rats and mice. 

CrMing. —After {>'at]ierii){>:, theesirsof maize are put into a crib 
iiiade of poles stuck in the {fround with wire and cornstalks woven 
in among them, forming a .sort of bin. This being more or less 
open allows the air to circulate through and dry the corn, 
especially if the crib is thatched over. 

Shelling. —Machines or “ corn-shellers ” of the following 
types are supplied by Messrs*. Peter Henderson |ind Company, 
New York: — 

(1.) The “ Burrall Corntsheller,” which can be worked by 
one man. Capacity, 100 bushels per day. Price, 
G'75 dollars. 

(2.) The “ Clirilon ('nrn-sholler.'’«—This machine does not 
separate the corn from the cob. Price, with one 
balance wheel, 4'50 dollars; with two balance wheels, 
f)’50 dollars. 

(0.) The “ Black Haiwk Corn-sheller.”—A small hand 
machine. Price, 2 dollars. * 

Messrs. Ituston, Proctor and Co., Lincoln, England, supply an 

Improved Maize Husking, Shelling, and Dressing Machine,” 
the action being as follows :—The cobs fall upon a revolving drum, 
which slrii)s oft' the graiii. The grain is cleaned from dust, loose 
husk, and other refuse by riddles and by a strong current of air, 
and is elevated to the sack-.spouts in a finished condition. The 
machine, which is provided with a portable feed elevator, is made 
in two sizes :—(1) I’he 3 ft. (i in. machine shells and dre.sses alwut 
401) (luartors of maize in It) hours, and can be driven by a six 
horse-))ower jiorlable eiigine; (2) the b ft. machine shells and 
dresses about 8.50 to 900 (]uarlers in 10 hours, and can be driven 
by a 10 horse-i»ower portable engine. In the case of both 
machines, if husking is done at the same time, the output will 
be about half the (luantities named above. 

Cleaning. —The object of cleaning is to take out the ‘‘ fluff ” 
which contributes to the chance of heating on the voyage. Clean¬ 
ing, as a sei>arate oi)eration, may be desirable if the shelling 
machine cleans the grain imperfectly. 

Drying. —Great care is necessary to dry the maize thoroughly 
and to shij) it in a dry condition. The general opinion among 
the most succe.ssful shippers is that there is practically no danger 
of damage to thg cargo during the voyage if the following con¬ 
ditions are ob.«erved : —(1) if a shij> carrying maize sails within 
lb or 20 days after she begins to load; (2) if the loading has been 
done with dry grain in dry weather; and (3) if the l^itclies of the 
shij) are seciirely battened down, and, as nearly as possibley jier- 
metically sealed during the entire voyage. Shippers appear to 
have largely iibaudojied the practice of ventilation. 

Loading. —The least possible time shoulfb,elapse between the 
time of shelling the maize and loading if on ship. 

/Maize is usually exported from Argentina in bags of about 
155 pounds weight. In 1902 it was estimated that 90^ per cent. 
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of tLe maize exported was in bags and only 10 per cent, in bulk. 
The proiMM'tion of bulk shipments is now somewhat greater. 
Sometimes cargoes contain both bagged and loose corn. 

At Buenos Aires and La Plata the bags are either carried on 
board by men or swung on from cars alongside the docks by 
hydraulic cranes or steam winches. Maize to be shipped in bulk 
is always carried on board in bags, which are opened and emptied 
in the hold. 

At Rosario the principa*! method of loading the bags is by means 
of “ canaletas,” wbicli are long, wooden chutes, made in sections 
and swung oti cables from ‘the elevator or war(‘hous(“ on a high 
Imnk of the river to the ship lying below. In some cases grain 
has been loaded in bulk by the same system. In another part of 
the port, where there are no high banks, hyd]'auli(5 cranes and 
steaift w’nches are used. At the smaller ports on the Parana and 
Uruguay rivers the “ canaletas ” are also used. 

At Bahia Blanca grain is loaded (1) by steam winches from the 
cars; (2) by men carrying the bags'on board; and (It) by a system 
of endless chains, carrying the bags a distance of about l()(t feed 
from the cars to the ship’s side, where they are .slid into the hold. 
Some lightering is done when the mole is crowaled and ships are 
waiting. The lighters are of libO tons burden and the charge is 
30 cents per ton. The bags are lifted from the lighters by steam 
winches on lioard the ships. 

Care on Board Sfdp .—Temimrary wooden bulkheads are some¬ 
times put in front of the engine-room, leaving an air chamber 
a foot wide, which is kept well ventilated in order to prevent the 
corn from becoming “ heated.” This, however, is an unusual 
precaution and not the rule. 

Pests .—The modern treatment for grain weevils and moth is 
fumigation with bisulphide of carbon. 

It may be applied either by spraying or pouring the liquid 
over the grain, but it is commonly jiut in shallow pans, a^id the 
vapour sinking through the maize .suffocates the insects. 

The best results are obtained when the grain is stored in air¬ 
tight bins or clo.scd tanks; but in distant regions, or wherever 
the farmer cannot afford to erect substantial buildings, covering 
the grain with tarpaulins, oil-cloths, or canvas sails will be found 
quite effective. 

It is often a good plan to build a “ quarantine bin ” in* which 
the grain is placed directly it comes from the field. Here it is 
treated and afterwards removed to the open cribs or maize store. 

The bisulphide is used at the rsite of 1 lb. to e«tch 100 bushels of 
graiif, and this amount has proved to destroy insects even in open 
cribs. 

Mills and other buildings may be fumigated in like manner. 

As bisulphide of barboi. is very inflammable, great care should 
be taken to avoid any risk of explosion, and no lantern, lights, or 
pipes should be ix'rmitted in the bins so long as any odour can he 
detected.. The vapour is poisonous and should nO't be breathed. 
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There is, at present, no practical method of combating these 
insects in the field. 

Another device for destroying moths is to agitate the grain by 
shovelling; the delicate soft bodies of-the moths in trying to 
escape are crushed beneath the falling mass of maize. 

Varieties of Maize in demand in England. —All varieties of 
maize find a ready sale in England, the prices being regulated by 
the quality and condition of the grain. 

The following varieties are those i&iported ink) England in 
the largest quantities at the present time. The price per 100 lb. 
on the 8th October, 190C, was** follows: —■ 

s. d. s. d. 

A. American mixed prime.• 4 11 to 4 11^- 

B. Cinquantina . v. 5 3 ,, 5 4 

C. Yellow La Plata. 4 2J,, 4* 2| 

West African maize from a cargo received at Liverpool was 
valued at 4.i. Id. per 100 lb. , 

Eresent defects of II c.?/ African Ma'ze. —A hindrance to the 
development of the trade in maize with West Africa is stated to 
be ihe more or less damiiged condition in which shipments arrive, 
there benig often a difference of •><!. or more iii the value of 
one portion of the cargo as compared with another. The cause 
of this damage remains to be determined; it may arise from bad 
harvesting or from defective handling iM'fore shipment. 

Another point wdiich will require attention in connection with 
West African maize is the prevention of insect pests, as if the 
grain arrives in a “ weevilly ” condition its value is very greatly 
depreciated. 

In the case of the Argentine and American maize the principal 
defect is not the presence of weevils but the heated condition of 
the grain on its andval at its destination. Owing to insufiBcient 
drying of the grain after hsirvesting, the moisture retained 
generates heat during transit, and this causes serious deteriora¬ 
tion in the quality and value of the maize. 

Present state of the Marl-et for 1/oicr.—During the last two 
years comparatively high ])rices have been obtained for maize. 
Some y(>ars ago “ American mixed ” maize was as low as S.f. 9(f. 
per lot) lb., but it does not appear likely that the price will fall 
iigain to such a low level. American growers iire giving so much 
iittentlon to cott»)n tluit iin exc(‘ssive sujtply of maize does not 
ajti^ear to !><'probiuble in the immediate future. (November, 190(5.) 


Rice from Pemba. 

'The Vice-Oonsul statc'd that a great many varieties of rice 
thrive in the island, and that those locally 1»nown as “ Sufala,” 
Amb.ari,” and “ Nondo,” respecti-^ely, are most generally 
favoured as they yield the largest returns in proportion to the 
amount of seed sown, but that as regards quality the variety 
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known as “ Sena ” takes the highest rank on account of its 
superior flavour. The Vice-Consul pointed out that prior to the 
extensive cultivation of the clove, Pemba was celebrated for its 
rice, which then constituted an important article of export, but 
that the amount grown in the island does noj suffice for local 
consumption, and tlmt during 1900 Indian rice of the value of 
over £22,000 was imported; that, with a little encouragement 
and help from the (lovernment in the direction of assisting 
growers to procure the necessary quantity of seed rice, it seemed 
likely that not only could the local demand be supplied but that 
rice would again appear upo^ the e:^'port list. 

For the purpose of valuation samples, both in the unhusked and 
cleaned condition, were submitted to brokers. They reported in 
March, 1908, that tlfe unhusked specimens were not of miudi 
interest in the London miirket, but quoted the following values for 
the cleaned samples : — 


“ Sufala ” 
“ Ambari ” 
“ Nondo ” 

“ Sena ” 


Per cwt. 

.?. d. s. d. 
9 3 to 9 6 

9 9 „ 10 0 

10 0 „ 10 3 

8 0 „ 8 3 


These (piotations were for the rice, iii bags of about 2 cwt. each, 
delivered in London or Liverjaa)! c.r quay terms; brokerage 2 per 
cent. The brokers stated that on these terms it was ])Tobal)le that 
huyens might be found for a few hundred tons, especially as other 
descriptions of rice were scarce and that moment would therefore 
be a favourable o])i)ortunity for ]jutting it ui)on the market. 
They added that owing to the state of the mai'ket the pricies quoted 
for the samples were somewhat higher than those which could 
be depended upon in normal conditions. 

It was clear from this report that consignments of rice, repre- 
■ seated by these samples, wf)uld probably find a ready sale on the 
English market, but from the Vice-Consurs statement there was 
no likelihood of any exportation of rice taking ])lace from Pemba 
during tbe next few years. It may be ixiinted out that the 
variety “ Sena ” which is locally held to be the highest in 
quality was valued fit a much lower rate than the other three 
samples by the London brokers. (July, 1903.) 


Rice from Northern Niueriai 

This sample of Bice came from the Ilorin Province; it weighed 
G oz. and w|is partially cleaned and in fairly birge grains of 
rathjaj a dark colour. 

It wiis submitted to commercial experts who reported that it 
was equal in quality to Bengal rice and worth about 9s. Gd. per 
hundredweight, quaj^terms. 

It could not be exported at. a profit unless the estimated price 
in Nigeria and the cost of freight are capable of great reductiol^ 
(December, 1907.) 
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Millets fbom AsTssimA. 

The samples were examdned and valued with the following 
results:— 

Dura or Great Millet {Sorghum vnlgare). —This was a good 
clean sample of dura, which was valued at £5 per ton in London. 
It would be suitable for export, either to Europe or the neigh¬ 
bouring countries. 

N abig.—This product is apj)arently, a very small millet, in 
which, the brokers stated, there is no trade whatever in this 
country. It might he worthy they^ considered, about £4 10s. 
per ton. . • 

Talhan.—This was a sample of “ ragi,” the product of Elemine 
comcinxi. This grain is used as a foodstuff' in some ]>arts of India, 
but there is no market for it in this country. The brokers qiioted 
£4 10.'!. i>erton as its probable value. (Mai'cli, 1900.) • 

Millets pkom Noetheiin Nigeria. 

I 

These samples of millet came fronf the Ilorin Province of 
Nortlieru Nigeria; they cou.sisted of: — 

(1.) “ lied Guinea Corn,’’ in good condition, very few of the 
grains being weevilled. 

(2.) “ White Guinea (Virn,” in fair condition, about five per 
cent, of the grains having been attacked by weevils. 

(0.) Millet from Pateji (local name “ Gero,” Pennisetum 
spicatmn ); the siimple was in good condition and but 
■ little attacked by weevils. 

Samples of all the grains were submitted to commercial experts 
who reported that the white guinea corn (“ White Dari ”) was 
a fair sample, and that, although not so go<Kl as the best grains 
from Smyrna or Syria, it would com])ete with them. They stated 
that it was superior to Indian dari and valued it at 26s. per 
480 lb. in this country. 

The red guinea corn (“ Red Dari ”) was stated to be superior 
to Indian red dari and was valued at 24.'!. per 480 lb. 

The millet (“ Gero ”) was stated to be unknown to English 
buyers, and, consequently, an analysis would be required so that 
its comj)osition could be compared with that of other food grains. 
The sample sent from Northern Nigeria was unfortunately 
insufficient for the purpose of chemical examination. 

Thelie grains c<)uld not be exported .at a profit unless the esti¬ 
mated price in Nigeria and the cost of freight are capable of 
great reduction. (December, 1907.) 

Lentils from the East Africa Protectorate. 

The sample was described as sown 22ud April and reaped 
19th September. 

It was considered by the commercial expeSrts to whom it was 
siibmitted as equal to Calcutta lentils and worth 21*. to 22s. per 
garter of 504 lb. (August, 1905.) 
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Chick Peas (Hummus) oe Geam feom Abyssinia. 

Tile sample was examined and valued with the following 
results: — 

This was a usual sample resembling the Indian product. The 
majority of the peas were brown, hut a number ''f black ones were 
also present. The brown variety is worth about 2!l.s'. per 504 lb., 
whereas the black ivill not fetch more than 21.«. The two varieties 
should therefore be kept distinct. 

They would be suitabh for export, either to Europe or the 
neighbouring fconntries. (May, 1906.) 

Cyanouenesls in, Plants.* 

The term cyanogenesis has been suggested by Dunstan and 
Henry to describe the production of prussic acid by plants. 
Eeferinee has already been made in the “ Hulletin of the Imperial 
Institute ” on several occasions to the occurrence of cyanogenesis 
in plants of economic importance to India and the Colonies, 
which have been investigated in +he Scientific and Technical 
Department of the lmp,,rial Institute. In several cases the 
examination of these plants has been undertaken at the sugges¬ 
tion of Agricultural or other Departments concerned, owing to 
the fact that they had j)roved poisonous to animals (“ Bulletin 
of the Imi)erial Institute,” I'JO,*!, 1. 12 and 112; 1905, 3. 373). 
Whilst the subject is of great importance from this point of view, 
it is of no less interest from the scientific side, since it has been 
suggested by various authorities that prussic acid, or the deriva¬ 
tives of the acid, which occur in jdants may be regarded as 
primary materials from which plants form some of the con¬ 
stituents necessary to their existence. It is obvious that if this 
view can be upheld the study of cyanogenesis may ultimately 
become of practical imi)ortance to the agriculturist. At present, 
nothing definite can be .said on this .side of the question, owing 
to the fact that very little .systematic investigation into the matter 
has been made from the bot<anical side; and though much is now 
known as to the chemistry of cyanogene.sis, in particular as 
regards the nature of the compounds in which prussic acid appears 
to be stored up in those plants by which it is secreted, and as to 
the methods by which this acid is liberated from these compounds, 
much remains to be done in ascertaining the nature of the primary 
material from which t.lie acid is first jirodaced by plants, and 
the pri>cesa by which tliis is accomi)lisljod. The botanical side 
of the subject is less developed, though two notalile contributions 
to it have been made by Dr. Treub, Director of the Botanical 
Gardens at Buitenzorg, Java, who has investigated in detail the 
external conditions governing the occurrence of cyanogenesis in 
the tyo tropical plants Fangium ethde and Fhaneolus lunatns. 

The foregoing considerations are perhaps sufficient to indicate 
that the subject is one of considerable importance, and it has 
been considered advis.ablc to publish in this “ Bulletin ” the 
following account cti our present knowledge of the subject. A 
full report on cyanogenesis was presented by Professor 

• Reprinted from the Bulletin of the Imperial InetHuie^ 1906, 4 * 329. ^ 




tHP£RlAL INSTITUTE—III. FOODSTUFFS. 


214 


W. R. Dunstan, F.R.S., and Dr. T. A. Henry to the chemical 
section of the British Association during its meeting at York, 
which gives fuller teclinical details than is possible in the 
present article. Those interested in the scientific side of the sub¬ 
ject may be deferred to tliat report (“ British Association 
Iteports,’" 1000). 

The production of prussic acid by a plant was recorded for 
the first time in 1800 by a pharmaeist named Bohm, of Berlin, 
who obtained it by distilling nater Ivhich had Jteon in contact 
with crushed bitter almonds. Though prussic acid was dis¬ 
covered by a Swedish chiJiMist Tiamed Schcole in 1782, its 
|ioisonous nature w.as not recognised until 1808, when Schriider 
explained the toxicity of bitter almonds as being due to the pro¬ 
duction (d' piaissic acid when the alnuinds are bruised in contact 
With water. Even before this time instances of the ijmisonous 
nature of certain plants, which we now know to be due to their 
power of producing prussic acid, bad been recorded, thus in the 
■■ Liber Exoticoriiiu ” of ('lusius, published at Leyden in lOO-'i, 
reference is made to the poisonous nature of cassava, and the 
remarkable observation is recorded that the roots of this plant 
are more poisonous when the plant is grown under the dry con¬ 
ditions prevailing in many p.arts of the mainland of South 
America than wlien it. is cultivated under the moist conditions 
of certain of the West Indian Islands. Again Madden, in a 
paper communicated to the Koyal Society of London in 1781, 
drew attention to the fact that cherry-laurel water, jircpared liy 
distilling water in uhich bruised cherry-laurel leaves had been 
macerated, was iioisonoiis. The latter case was also ex]ilained 
by Scbriidei- in 1808 as being due to tin' ])roduction of ]missic 
acid. The cases of bitter almonds and cherry-laurel leaves 
remained until aliout bSbl juactically the only known in,stances 
of tln‘ jii'oduction of ]i)nssic acid by ))lants, but since that year 
the formation of this acid has been detected in a very Large 
num^jcr of i>lants, and in an ijicomj)lct(' list of such plants 
recently compiled by Dr. (Treshofi' of the f'olonial Museum at 
Haarlem, about Ifd) species are enumerated. In most of the.se 
cases, investigators have been content to record the fact that 
prussic .acid is produced, and the method of its production has 
been definitely ascertained in com])aratively few imstances. 

In all the plants in which the chemistry of cyanogenesis has 
he(‘n thoroughly inve.stigated it has been found that the prus.sic 
acid Is lil)crate(i when the plant is ground u]) either in its fresh 
moist, condition, or if it has been previously dried, when the 
dried ground plant is placed in water: in every ca.se the presence 
of water is essential. It has also been found that rfrom all such 
jilaiits, by appropriate methods, a definite cryst.alline conH) 4 )und 
can be is(dated, which is quite stable, and can be kept for in- 
dfflnite periods, but which when dissolved in water and boiled 
with dilute .acids decomjm.ses and evolvc.'?*j)ru,ssic acid. This 
same decomposition, with the prodiuWion of prussic acid, can 
Jso be brought about by various ferments. This may perhaps 
fie conveniently illmstrated by iin example. By extracting bitter 
almonds with alcohol, a colourless crystalline substnice can be 
16417 B , 
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obtained, which has been named amygdalin. When a solution 
of the latter in water is boiled with diluted hydrochloric acid 
(spirit of salt), the mixture acquires the well-known odour of 
essence of bitter almonds owing to the fact that prussic acid 
and benzaldehyde (oil of bitter almonds) avp simultaneously 
produced. The same decomposition is brought about if ordinary 
yeast is added to a solution of amygdalin in water. It may be 
assumed therefore that this crystalline sul)stauce, amygdalin, is 
the source of the prus;sic acid and the oil of bitter almonds, 
which are formed when ground bitter almonds are mixed with 
water. The agent contained in the bitter almonds which eftccts 
this natural decomposition of anlj'gdalin has been found to be a 
special ferment. The latter, like amygdalin, can be isolated 
from bitter almonds, and is prepared and sold under the name 
emulsin. The pirnif that the production of prussic acid in the 
bitter dlmond is due to the decomposition of amygdalin by 
emulsin is found in the fact that the addition of emulsin to 
amygdalin, dissolved in water, results in the almost immediate 
production of prussic acid and oil of hitter almonds. 

Amygdalin belongs to a well-delined class of substances known 
to chemists as glucosides; the latter name indicating that when 
they arc decomi)osed in the way already indicated by aci<ls or 
ferments they invariably yield glucose or a similar saccharine 
substance, in addition to certain more siu'citic products such as 
the prussic acid and oil of bitter almonds i)roduccd in the case of 
amygdalin. These glucosides may be divided into two classes, 
according as they do or do not yield ]irussic acid on decomposi¬ 
tion, and it is convenient to describe th(‘ former class'as cyaiio- 
gcnetic glucosides. The fermentixe agents wliich accompany 
these glucosides in jdants, and which serve to decompose them, 
are termed enzj’iues or unorganised ferments, the latter name 
serving to distinguish them from the orgaiiisml ferments such as 
yeast, mould, &c. Recent researches have shown that enzymes 
are widely distributed in plants and animals, and that many of 
the-functions necessary to life are discharged by them. A general 
article on unorganised ferments and their industrial application 
has already been published in the “ llulletin " 1905, 3. 1S5, 
to which reference may lie made for fuller information. As 
already indicated, cyanogenetic glucosides and enzymes capable 
of decomposing these have been isolated from all the jilaufs in 
which cyanogenesis has been thoroughly investigated on the 
chemical side, and it may be convenient here to give ji short 
account of what has been done in this direction since the isol.ation 
of the first cyaiingeiiotic glucoside—amygdalin—from hitter 
almonds in 1800. 

f 

»• Lnivxm. 

This new glucoside was isolated at the Imperial Institute in 
1901 from the Egjj*tian leguminous plant ImIus nmlinm, which 
grows along the Iftinks i>t the Nile. A general uceouiit of this 
work has already'been given (“ Bulletin of the Iiuiiorial Insti¬ 
tute.” 1903,1. 13), 80 that no extended reference need lie mll<le 
to it lieiig except 'to say tliat on decomposition, by acids or fer- 
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ments, lotuain yields prussic acid, glucose, and a yellow dye, 
lotoflavin, which possesses tinctorial properties similar to those 
of quercetin, the constituent to which the well-known dyestuff 
“ quercitron bark,” still largely used by calico printers, owes 
its dyeing poviers. The enzyme or unorganised ferment, which 
occurs with lotusin in Lotua arnhieus, was also isolated and 
siudied and was named loiase. A full account of tlic chemistry 
of lotusiii and lolase is given in a jwiH'r contributed by Professor 
Dunstan and Dr. T. A. Henry to tltc Roval Society {sec “Phil. 
Trans.” 190], B. 194. bio). 

• f>hurrin. 

'riiis new glucoside was also prep.ared for the first time at the 
Imperial Institute from the well-known plant Horghum. vulgarc, 
widely grown in trojrical and sub-tropical countries f»r The sake 
of its edible grain, which forms one of the principal foodstuffs 
of the natives of India, Egypt, East and AVest Africa, and else¬ 
where. The glucoside occurs only in the young green plant, so 
that Sorghum like Ta)Uis arnhieus is dnly temporarily poisonous, 
and the conditions under which the glucaside is gradually 
eliminated as the plajit matures li.ave already been described in 
detail (“Bulletin of the Imperial Institute,” 1903, 1. 147). 
When dliurrin is decomposed by acids it yields prussic .acid, 
glucose and /(orahydro.Nybenzaldchyde, the latter being an 
inodorous substance closely related to benzaldehyde (oil of bitter 
almonils). 'I’he enzyme which occurs in Sorghum along with 
dliurrin, is pridiably identical with the emulsin found in almonds. 
(Dunstan and Henry, “ Proc. Roy. Soc.," 1902, 70. 10.3.) 

J’hoscolunatin. 

This new substance, there is rea.son to believe, is one of the 
most widely distributeil cyanogenetic glucosides in nature, it 
havjng been isolated at the lmi>erial Institute from three 
dilferent sources, the beans of /"haseolus luuatus, the roots of 
the cassava plant, and the stems, leaves, and seed of common 
flax. It also probably occins in the leaves of the Para rubber- 
tiee Hcrra hrasilicnsis, and in several other plants from which, 
though the glucoside itself has not been isolated, its characteristic 
decomposition products Imve been obtained. 

When decomposed by the general methods already described 
jihaseolunatin ^'ields prussic acid, gluco.se, .aiid acetone. The 
three jdants named contain in addition to the glucosides two 
enzymes, one either identical with or very similar to the emulsin 
of almonds, and the other clo.sely resembling the ^i.altase, w'hich 
occurs in yeast, and it is to the action of this maltase-like jnzyme 
that the natural decomposition of phiiseolunatin, which takes 
place when the ground plants are moistened with water, is due. 
'I’lic chemistry of phaseolunatin and the e^ymes associated with 
it have been dealt with in a paper rommifnicated to the Royal 
^Society (Dumstan and Henry, “ Proc. Roy. Soc.,” 1903, 72. 280), 
< and a fuller account of the enzymes was given in a paper rend 
before the same society subsequently {ibid., 1907, 79.^15). 

1E4I7 B 2 
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Beam of Phaseolm Lumtus. —I’liaseolunatin was first prepared 
from tlie beans of this plant obtained from Mauritius, where it 
is grown in an almost wild state for use as a green manure. The 
same plant is also grown under practically wild conditions in 
Java, and it is from this source that the poisonov's " Java beans,” 
which have been imported recently into this and other European 
countries for use as a feeding material for cattle, are derived (see 
“ Bulletin of the Imi>erial institute,'' 1905, 3. 3711). 

The beans obtained tt’om J‘]iusroliis hrnniiis as grown in 
Mauritius and .lava possess a very eharaeteristic" shape, are some¬ 
what shrivelled, and vary in colou” from pale f.awn with purple 
s])ots to deej) almost purple blaich, though in the case of the 
“ .lava beans," but not in those obtained from Mauritius, a few 
pale cream-coloured beans are also i)resen1. Varifdies of the same 
planfiare grown in many‘’tropical countries, especially in Burma. 
The beans produced by the varieties cultivated in the latter 
country differ markedly from the .lava and Mauritius beans; in 
particular they are leas angular in shape, smaller, more plump, 
and much lighter in colour, being almost uhitc' (“ white Bangoon 
beans ''), or pale ]>ink or fawn with a few pur])le markings (“ red 
Bangoon beans ''). There exists yet a third variety of the beans 
of PJiaseolIIS hninliis obtained from South America, Madagascar, 
and other tropical countries, and also produced to a small e.xtent 
in the South of France. These beans are larger and jtlumper than 
the varieties already mentioned and are white, or nearly so. The 
last variety is generally known in commerce as “ Lima beans." 

Cordemoy has stated (“ Flore de la Beunion," 189-5) that the 
beans of J’liiiseiihis luvoiiis are luirple in the wild state, light 
brown when semi-cultivated and white when carefully cultivated. 
These three .stages are roughly represented in the commercial 
products by the “ -lava '' or " .Mauritius beans." “ Bangoon 
be.ans ’’ and “ Lima beans ” re.spectively. 

Owing to the recent Large importation of ' Java ” beans into 
Europe, and the numerous cases of jroisoning, which have 
resulted from the use of this material as a feeding-stuff',- great 
interest has been aroused in this ju-oduct, and the beans have 
been examined by many chemists in this country, Gcianany, 
France, Holland, and Belgium. Some reference has already 
been made in this " Bulletin " tl!K)5, 3. 373) to the results which 
have been obtained in this way, but sinc(' the date of that article 
further facts have been recordcnl. In a paper entitled “ On the 
I’resence and Detection of Cyanogen in -lava, Burma and 
Haricot Beans,” published in the “ Analyst 't' (August, 1906), 
Messrs. Tatlock and Thomson give the results of a .series of 
experiments they have made on the estimation of the prussic 
acid,vielded*bj’^ these various beans, and as the experience gained 
at Ihe Imperial Institute with these jiroducts differs in some 
respects from that recorded by Messrs. Tatlock and Thomson, pnd 
also throws some light on points raised by those who took part 
in the discussion orrtheijfcpiiper, it has been thought desirable to 
place these differences on record. In the first place it should be 
stated that the beans contain no amygdalin as Messrs. Tatlock 
and Thonyion seem to suppose, but only the glucoside phaseolunatin 
already referred to. In the course of the discussion on Messrs. 
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Tatlock and Thomson’s paper, Dr. J. W. Leather, Agricultural 
Lheniist to the Government of India, stated that it is uncertain 
what the botanical nature of these beans is and that they seem 
fo be derived from a mixture of species, ('ordemoy’s opinion, 
(juoted above, .sfeems to leave no doubt that these dilferently 
coloured beaus are the product of a single species, and the French 
botanist Guiguard has stated (“ Comptes reudus,” 1900, 147 . 
545), that careful examiiiation of Java,” “ llaugoon,” and 
■■ Lima ” beans show tliat they all pdBsess certai^ characters in 
coJumon by means of which they may l)e distinguished from the 
beaus yielded by other .s 2 )eci«?.‘i of J*ha,seolus, and notably from 
c(mim(jn haiicot beans derived from I’IkiscoIus ealyaris. Guig- 
iiard used for comiiarison with the commercial products an 
authentic sample of the luiaiis of J’liasruliis luiidl.tix obtained from 
the Botanical Gardens at Buitojisiorg. The Liipeiial Institute 
lias received through the Government of India a ,sam{)le of the 
beans of Phuscolux Jiiu'diu.s as grown in Burma, and comparison 
of these with the Burma, Itaiyi'oon, or Baigya beans of commerce, 
leaves little doubt that they are identical. Finally, the white 
■■ Lima beans ” have long been a commercial article and are, 
commonly cultivated in the South of I'hance, and no doubt has 
lieen e.\])re.ssed as to theic being the ])roduct of /'lid.ic(/lu.i liiiidlds. 
’there does not seem to be much ground lor doubt as to the 
botanical origin of these beans. In this connection it is woGli 
mentioning that several ot the samjiles of Java beans examined 
.il the Imiierial Institute were found to contain a few seeds of 
/>nhclio.\ Idltldli, but the number of these jiresent was always very 
small. .\o iiroduclion of (irussic acid could be detected in the 
admixed !hthldb beans. 

It is nio.st desirable that confusion between the cultivated 
white beans of I’lid.icoliin hnidid.t and ordimiry haricot beans 
should not occur. The name haricot should be reserved for 
the beans derived from the wtdl-known Eurojiean sjiecies of 
I'lidsi'olds fuinishing this jiroduct. This unfortunate confusion 
of the white beans of PltdM'oUis hntdt'ux with ordinary haricot 
lieans is noticeable in Messrs. Tatlock and 'riiomson’s paper, 
where the term haricot is ajiparently ajipHed indiscriminately 
lo white beans derived from Phdteolvs hautlus or Phaseolus 
rulffdrl.i. 

It has been shown in the pajiers already referred to (“ Proc. 
Boy. Soc.,” I9l)lt, 72 . tl<S5: ” Bulletin of the Jmjierial Insititute,’’ 
I9().'{, J.. 15. and li)()5, 3. •I'J), that the beans jirodueed by 
I'/idscolus hiiidf/tx grown under the juactieally wild conditions 
which obtain in Mauiitius and in Java, yield much larger 
(|uantitios of prussic acid than the semi-cultivated reddish beans 
produced in Burma, whilst the white Lima beaus examingd at 
the Imperial Institute yielded none. Correlating this -^ith 
Covdemoy’s statement quoted above, it has been suggested (loc. 

that the cyanogeuetie prineiiile appeals to be more or less 
comjdetely eliminated from the beaus aof J^axeolvs lunatvs by 
careful cultivation of the plant, since in the experiments made 
a^ the Imperial Institute, neither the white Rangoon nor the 
white Lima bea ns yielded any prussic acid.* ^ 

• Compare, however, Henry and AM, Jonm. Soc, Chem. Ind., 1908, 37^ 


217 


COLONIAL EEPOET8—MISCELLANEOUS. 


Beam of Phaseolm Lumtus. —I’liaseolunatin was first prepared 
from tlie beans of this plant obtained from Mauritius, where it 
is grown in an almost wild state for use as a green manure. The 
same plant is also grown under practically wild conditions in 
Java, and it is from this source that the poisonov's " Java beans,” 
which have been imported recently into this and other European 
countries for use as a feeding material for cattle, are derived (see 
“ Bulletin of the Imi>erial institute,'' 1905, 3. 3711). 

The beans obtained tt’om J‘]iusroliis hrnniiis as grown in 
Mauritius and .lava possess a very eharaeteristic" shape, are some¬ 
what shrivelled, and vary in colou” from pale f.awn with purple 
s])ots to deej) almost purple blaich, though in the case of the 
“ .lava beans," but not in those obtained from Mauritius, a few 
pale cream-coloured beans are also i)resen1. Varifdies of the same 
planfiare grown in many‘’tropical countries, especially in Burma. 
The beans produced by the varieties cultivated in the latter 
country differ markedly from the .lava and Mauritius beans; in 
particular they are leas angular in shape, smaller, more plump, 
and much lighter in colour, being almost uhitc' (“ white Bangoon 
beans ''), or pale ]>ink or fawn with a few pur])le markings (“ red 
Bangoon beans ''). There exists yet a third variety of the beans 
of PJiaseolIIS hninliis obtained from South America, Madagascar, 
and other tropical countries, and also produced to a small e.xtent 
in the South of France. These beans are larger and jtlumper than 
the varieties already mentioned and are white, or nearly so. The 
last variety is generally known in commerce as “ Lima beans." 

Cordemoy has stated (“ Flore de la Beunion," 189-5) that the 
beans of J’liiiseiihis luvoiiis are luirple in the wild state, light 
brown when semi-cultivated and white when carefully cultivated. 
These three .stages are roughly represented in the commercial 
products by the “ -lava '' or " .Mauritius beans." “ Bangoon 
be.ans ’’ and “ Lima beans ” re.spectively. 

Owing to the recent Large importation of ' Java ” beans into 
Europe, and the numerous cases of jroisoning, which have 
resulted from the use of this material as a feeding-stuff',- great 
interest has been aroused in this ju-oduct, and the beans have 
been examined by many chemists in this country, Gcianany, 
France, Holland, and Belgium. Some reference has already 
been made in this " Bulletin " tl!K)5, 3. 373) to the results which 
have been obtained in this way, but sinc(' the date of that article 
further facts have been recordcnl. In a paper entitled “ On the 
I’resence and Detection of Cyanogen in -lava, Burma and 
Haricot Beans,” published in the “ Analyst 't' (August, 1906), 
Messrs. Tatlock and Thomson give the results of a .series of 
experiments they have made on the estimation of the prussic 
acid,vielded*bj’^ these various beans, and as the experience gained 
at Ihe Imperial Institute with these jiroducts differs in some 
respects from that recorded by Messrs. Tatlock and Thomson, pnd 
also throws some light on points raised by those who took part 
in the discussion orrtheijfcpiiper, it has been thought desirable to 
place these differences on record. In the first place it should be 
stated that the beans contain no amygdalin as Messrs. Tatlock 
and Thonyion seem to suppose, but only the glucoside phaseolunatin 
already referred to. In the course of the discussion on Messrs. 
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Origin and colours of 

Dunstan 

Guignard. 

Kohn- 

Tatlock aud 

beaus. 

and Henry. 

Abrest. 

Thomson. 

• 

Prussic acid. 

Prussic acid. 

Prussic 

Prussic acid. 




acid. 


cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Cream white 

0-105-0110 

0-052 

0-037 

0-027 

Black with white 


* 



stripes . 

0-062 * 

Jk 

0-068 

— 

ilanritlus. 





Mixed^ all colours ... 

— 


— 

— 

Purplish black 

0-088* • 


— 

— 

Brown . 

0-087 

— 

— 


Light brown 
/ifirma. 

0-041 




Pale brown with pur- 


* 



pie spots. 

U-004-0-008 

0-011 

— 


Cream white 

. Nil 

0-006 

— 

— 

J^roi'cncc. 

Large cream white ... 

Nil 

• 

( traces 

1 0-004-0-008 

0-00?i 

1 - 


White . 





There is finally the ()ue.st]oii as to whether any simple ptroeess 
can he devised for reuderinjr Java beans innocuous and suitable 
for use as fodder. It has been stated that the beans are rendered 
harmless by boiling, and that treated in this way they are 
commonly used in Java as food. 

It has'been found at the Imperial Institute that by soaking 
the beans in cold water overnight, and then boiling them in 
water until they are soft, practically no change in the amount 
of ])hascolunatin takes i)lace, but the cooked beaus when broken 
up in water do not yield prus.sic acid, since the enzyme has been 
destroyed in the cooking process, and is no longer available to 
decompose the glucoside. Messrs. Tatlock and Thomson found, 
on tlie contrary, tliat in a sample of Java beans treated as 
described above the percentage of glucoside (measured by the 
amount of prussic acid produced) was reduced by about one- 
half. 

It must be reunmibered that though sucli cooked beans no 
longer yield prussit; acid when mixed with water, it does not 
follow that they arc' not poisonous, especially to herbivorous 
animals, since tjjere is always the risk of the cooked beans being 
fed to the animals along with other vegetable material contain¬ 
ing an enzyme capable of decomposing the phaseolunatin present 
in the cooked beans, even if there should be no inte|tinal enzyme 
capable of decomposing the glucoside. 

Jt seems probable, however, that the whole of the prussic acid 
could be eliminated by grinding the besjns to a fine powder, 
mixing this with cold water, an^l e^J^osing it in thin 
layers, frequently stirred, to the air, but this scarcely seems to 
J)e a practicable process of treating the beans except on a very 
small scale. 
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Cassava. —Tlie .same glucoside pliaseolunatin also occurs in the 
cassava or manioc, widely cultivated in the Tropics for the sake 
of its starchy roots, which are used as food, and also as a source 
of starch. Two varieties of cassava are known, viz., the “ sweet ” 
and “bitter” kinds. The presence of prussic acid in bitter 
cassava was liivst recorded by Iloutroii-Charlard in 18d(), though 
the fact that the toxicity of this material was duo to a volatile 
constituent was tii'st established by Henry and Houtron-Charlard 
in 18thi. Since that time it' has generally been assumed that 
prussic acid is only obtainable frojii the “ bitter ” variety, but in 
1870 Francis showed that botli varieties as grown in the West 
Indies yield luu.ssic acid in about Ih'f same in'oportions, and the 
jiroduction of the acid by botli varieties has more recently been 
continued by Carniody and by Haivison. Jt was noticed in 180!) 
by Van Itombiirgh in Java that when the Ionised leaves of the 
cassava'•i)kujt are macerated in water, and the latter distilled, 
acetone and jirussic acid are obtained. AVith a view to ascer¬ 
taining the origbii of the prussic acid in cassava, an examination 
of the tubers was undertake]i at the'Imperial Institute in 101)5, 
and it was found possible to isolate frion bitter cassava a 
glucoside, whicJi vas eventually proved to be identical with 
pliaseolunatin obtaiired from J'linscnlu.'! Iiiiiatus (l)unstan, Henry, 
and Auld, “ I’toc. Hoy. Soc.,’’ lOOli. B. 78. 1.5‘Jl. Further, it has 
also been shown that cassava contains the same mixture of 
enzymes as i.s piesent in the beans of Chiiscolvs liiiiafus. 

Flax (yyin.'ccb). -The occuncnce (jl cyanogenesis in flax was 
first observed by Jorissen in 1888, who stated that when linseed 
mcai (ground tiax seed) is allowed to .stand with warm water at 
25° 0. prussic acid is produced. Subsc(|uentiy the same author, 
in association with Hairs, succeeded in obtaining from llax .seed 
a cyanogenetic glucoside, which was named linamarin. The 
(juantity of this glucoside jire.sent in flax seed is exceedingly 
small, as is shown by the fact that flic amount of prussic, acid 
(ditained from the seed is not more than ()'()()8 jier cent. It 
.seemed probable from a consideration of the results obtained by 
•loris.sen and Hails that linamarin might jirove to be identical 
with pha.seolunatin, and con.se(|iiently the investigation of this 
material was undertaken at the Impeiial Institute, with the 
result that it has been shown that the two glueosides are identical 
(Duustan, Henry, and Auld, “ Hroc. Hoy. Soe.,” I'JOti, B. 78. 
145) and that further the same mixture of two enzymes, the one 
resembling emulsin and the other .similar to malta.se, as occurs 
in cassava and FItascohis lunatus, is also ]ire.seut Ih flax. 


Sumhvidyrin. 

This glucoside was i.solatcd from the leaves of the comraoi? 
elder by Bourqiielot at^d Danjou in 1905, though Guignard had 
almost simultaueouslj^ recorded the piasenee in elder leaves of 
a cyanogenetic glucoside, which underwent decomposition by an 
enzyme also present in the leaves yielding prussic acid and ^ 
benzaldehyde. 
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l^Tulaumsin. 

TJiis substance was olitaineJ for tlie first time in a pure state 
from the leaves of tbe common cberry-laurel by Herissey, 
altliougli various* investigators bad previously recorded tbe 
existence of a cyunogenetic glucoside iu these leaves, and bad 
obtained impure preparations of it, and, as already mentioned, 
the production of prussic acid when cbeiTy-laurel leaves are 
( l uslied and moistened with water bad *been recor^Jed as early us 
180;J. Prulaurusin is decomposed by diluie atdds, and by tbe 
eniulsin-liko eiisyme wbicli octms wftb it in cberry-laurel leaves 
yielding benzaldelij'de (oil ol* bitter almonds), prussic acid, and 
glucose. It is of interest to note that amygdaliii, sambunigrin, 
and luulaurusin all yield tlie same piQducIs wben decomimsed, 
Inif in file case of ilie first glucoside twice as mucb gljlc«se is 
produced on liydrolysis, as in tbe cases of llie two latter sub- 
sianees. Sambunigrin lias file same comimsition as jirulaurasiu, 
,iml in fbis connection it is wprtli menfioniiig that amygdalin is 
clecouijcosed by tbe enzyme nialtase, wbb'b oeeiirs in yeast yicdd- 
ing a tliird glucoside, n liicb bas been named mandelie nitrile 
glucoside. and tbis also lias tbe same empirical eomposifion as 
piulaiirasin and sambunigrin. 


(xi/iii/riintiii. 

Tills eyanogenetie eomiioniid was isolated by Power and 
(ioriiall ill ItlO-l trmn the oily semis of (ri/iKiciiidiii odoralu, and 
was subsc'cjneiitly exaiuined in greater detail by Powi‘r and Lees, 
rill' raw material from wliicli gwnocardin was isolated is of 
special interest, since it was long supiiosed to be the source of 
cbanlmiigra oil, a uiateiial wliieti bas beoti used in flic Ea.st for 
Hie treatmeiii of le])rosy, and lias also accjuired some reputation 
ill lOujopc'an niedieiiic' as a remedy for some forms of skin 
li'sease. Investigations recently conducted in India have, bow- 
c'ver. sliown that tbe real source of cbaulmugra oil is tbe sc'ed ol 
Kunii, a material wliicb curiously enough also 
contains a eyanogenetie compound, tboilgb Ibis is of so uiist.able 
a cliaraeter that it bas not yet been jiossible to isolate it. When 
gyiiocardin is decomjiosed by acids or by an enzyme occurring 
with it iu g.vuoeardia sc'cds it furnisbes glucose, jirussic acid, and 
.1 tliirci ]iroduct, wliieli is very unstable, and is immediately con- 
'ertc'd into an anTo]]ilious resin. Tbe enzyme which occurs with 
gynocardiu bas been named gynoeardase. 


Kurakin. 

Tin's substaiice was obtaijied by EasterfielJ and Aston iu 1903 
from tbe karaka fruit (Corynocarpn.H Jatuigu^) of New Zealand. 
I’lie ])roduetion of prussic acid, wbieb takes place in tbis fruit, 
bjis been traced to tbis glucoside, but jiractically nothing is 
known regarding tbo chemistry of tbe latter. 
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The cyaiiogcuetic glucosides mentioned above are all that have 
been definitely isolated, though indications of the existence of 
such compounds in many other plants have been obtained, and 
it may with tolerable certainty be asserted that such compounds 
occur in all the plants in which cyanogenesis is known to take 
place. 

It is, perhaps, of interest t(t mention tliat among the plants in 
wliicli the production of prussic acid has been observed are 
included many wliich arc of great economic importance. Refer¬ 
ence ha.s already been made 'In thia connection to cassava, flax, 
bitter almonds, sorghum, and chauliaugra seeds, and in addition 
to these the acid has been obtained from the seeds and leaves of 
the Para rubber plant illerca bruxiJiev.iis), the leaves of Hevea 
sitruceQMi^ which also yields a marketable rubber, the seeds of 
two other Hevea species, the roots of the Ceara rubber plant 
(Manihot Gluziori.i), a near relative of the cassava plant, the 
seeds, leaves, and flowers of numerous Rosaceous plants culti¬ 
vated either for the sake ,ot their fiViits or flowers, the seeds of 
several species of Vicia used as feeding-stulTs, the seeds of 
Si-ltleichcni Irijin/a, from which " macassar oil " is obtained, 
alder-baik. employed to some extent in medicine, and recently 
llninnicli has observed its ocenrrenee in small quantities in maize 
and other grasses grown in (lueen.slaiul. 


The Significance (if (.'gunogenesis. 

In the literature relating to this subject three main ideas as to 
the significance of the. production of prussic acid in plants may 
be traced. At first it was regarded as merely a waste product of 
no physiological importance; later the view that it was possibly 
a means of protection to the plant was suggested, and quite re¬ 
cently a small number of liotauists and chemists have brought 
forward the idea that the acid is an intermediate product fo'rmed 
during the elaboration of proteins by plants. Evidence in favour 
of this last-mentioned view has been accumulated in several ways. 
In the first place Dr. Treub has investigated the distribution of 
cyanogenetic compounds in the two tropical plants Vangiuw 
edule and Pluiseulus lunatus, and has determined the conditions 
which influence the production of the acids in these plants, and 
his results go to show that the acid must play some important 
part in their life processes. > 

Eurther, the number of plants in which cyanogenesis is known 
to occur is nov comparatively large, and it is scarcely conceivable 
that ihere should be so many cases of the production of this acid 
unless this phenomenon is of some physiological significance. 

Finally, the course'of cyanogenesis has been investigated in 
several plants, and the results seem to indicate that the produc¬ 
tion of prussic acid is particularly active during that part of the 
life of a plant in which the vital processes are proceeding most, 
actively, yhus in Lotus arabicus, Sorghum vulgare, and flax it 
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Jiiis been sJiown that the seed either contains no cyanogenetic 
glucosido or mere traces, and that on germination there is a 
siidden large development of cyanogenetic glucosidc, which 
reaches a maximum usually before tlic plant is full grown, and 
then, as the period of ripening or complete maturation sots in, 
the amount of cyanogenetic glucosidc declines, and finally dis¬ 
appears. 

While it is probable, thmefore,' ^hat cyanogenesis may 
play some important part in plant m(>tabolism, it is not yet 
jiossible to say anything definite as tp the method of the initial 
production of prussic acid, tliop}»h various suggestions have been 
jmt forward to account tor its formation in plants. 

Since most plants derive their supply et nitrogen from soluble 
nitrates contained in the soil, it has Wen assumed th;»t the.se 
nitrates form the juinuiry source of the jirussic acid. If it 
may be suppased that from the nitrates occurring in cell-sap, 
^nlall (|uantities of free nitrie acid may be generated by the 
action on the nitrates of vegetable acids,*it seems likely th.at by 
Hie interaction ot tins free nitric acid, either with formaldehyde 
in sugar, jirussic acid might be generated, and this might tlieu 
loinhine on the one hand with a jdant sugar and on the other 
uilh an aldehxde or a ketone occurring in the jilaiit, forming a 
c.\aiiogenetic gluco.side of the usual tyjie. 


II. MlSdMLLANl'iOlIS FtiODSTUl'i'S. 

AltllOWUOOT. 

Arrowroot is comjiosed of nearly jiure starch, together with a 
lertain amount <il moisture; it is obtaiuetl from the roots of :i 
VVest Indian jdant, Maraida aruiidiiiacKi. Substances of a very 
similar nature ai’c jire.jKired from other plants such as Tacca 
pittiMtifida. 


Inipurts of Arrou'roo! into the United Kingdom in 1907. 



Weight. 

Value. 

signed fiom— 

Tons. 

£ . 

British West Indies 

... 1,422-4 

35,208 

tither British Possessions 

17-3 

770 

Foreign Countries 

.. ^4-S 

259 

Total . 

.. 1,444-4 

30,237 
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Imports of Starch and Farina into the United Kingdom m 1907. 



Weight. 

Value. 

('onsif^ned from— 

Tons. 

£ 

British Possessions 

4(1 

1,141 

Forei{,Hi Countries 

... 75,127 ' 

894,784 

Total . 

. . 75,174 

894,925 


!mports of I'otaio Stour iijlo the I 'liited Kingdom i.n. 11)07. 

" AV^'ifrlil. Viilue. 

('oiisij^iied lidiii - - Tons. £ 

l?ri1i.sli I’os.sossioiLS ... - — 

tlouulriu.s Til 7,270 


Aintow Hoor m!o.m tiik INoii tiikhn Thmiininv oi' Sooth 

Al STUALfA. 

'I’liis s;tiiii)lo w;is s;u(l (o be derived Iroiii ])laiils oi llie lleiTmid:i 
Viiriely, Afaraiila arniidiiiacco, wliicli ^tow ver\ Ireely in tlie 
Aoitliern TeniUoy of Stnilli Au.sfjiiliii. On e.\;uiiiii.iiioii willi llie 
niieroseojx', it wus toiiud to Ik‘ eoniiiosed ot .sloreli fiToins of tlie 
form efiaraeterislie of tliose of Bermuda arrowroot. It lett only 
O'ld ]K'r cent, of asli on ie-niiion. From file re.sults obtained it 
wa.s uoii.sidered to lie of distiuel e.ommertial value. (Miireli, J!)()4.) 

Tai'( A AhROWUOOT I'ROM ITIK Has'J Ai'HU .\ I’UOTW TOUATE. 

This sainjilu was u rather dull white jiowder, more ifritty and 
less readily soluble in wafer than true arrowroot. When examined 
under the m ieros<'Oj)e it showinl the usual ehaiacterislies ot the 
slareh from the root of Tacca j)iiiiiatifido. Taeca starch is a 
fairly well-known ])ro<luet, especially in the South Sea Is^amls, 
altliouffh it appears but rarely in J'mroiwaii markets. 

A i>ortion of the sample was .submitted to commercial experts, 
who stated that it would be readily saleable as a cheap mauu- 
facfuriiift arrowTtHit at about Bis. ikl. to I4.s'. per cwt. As an 
arrowroot it would be con.sidert>d rathe]' iMior, and if would com¬ 
pete with elieap o'lades of St. Vincent ariowiiool. (October, IDO-').) 

S'i'.vKcn FKErAKEU I’ltoM riiE BitEAU-iairiT Take in the' 
Seychelles. 

Two small ^amples of powder jirepared from the bread-fruit 
tree w^re forwarded to the Imixirial Institute by the Governor 
of Sfychelles, with a request that a rejiort uixm their com¬ 
position and commercial value .should bo furnished. It wks 
stated that the samples were prepared in the island of Praslin, 
near Make, and a cflpy of< a report by Dr. Denman, the Chief 
Medical Officer, upon a previous sample of the powder was 
enclosed. Trom the latter it appeared that the powder was 
practically,pure starch. 
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The two specimeM were labelled a« follows: — 

(I.) “ Eiat naUirel dr la poud-rr," and (II.) “ La viemc poudre 
tamisie.” 

(I.) “ Etaf naturcl de la povdrc.” 

This specimen consisted of about 200 grams of a whitisli 
powder, which exhibited a faint yellow tinge; it contained 
numerous small hard lumps, but these could be readily reduced 
to a fine powder. The sample’ poss(!ssed a slight odour, 
resembling that of arrowroot, and had a standiyitaste. 

(II.) “ La iiiriiir pandrr f%vn.<a'c .i' 

This was a very fine whifish powder, which also exhibited a 
taint yellow tinge. It was ]MMfectly Iri'c from tuin]is, jKis.sessed 
tlx' same odour and taste as the preceding s])ecimcn, and clos<dy 
resembled fine wlieat floor in aj))iearance. Tlie sami)bi vteighed 
about IbO grams. 

The results of the chemical examination of the two spem'- 
niens, conduct'cd in the Scientific and Technical I)e])artment of 
the ImjH'i’ial Institiite, were as follows’: — 


I'llal iKihfrcl dr la pnvdrr, J I,a mrme pmuJrr tnmhre. 


— 

•. 

Sample as 
Etceived. 

Calculated | 
for Dry 
Material, ij 

1 

Sample as 
Ueceived. 

Calculated 
for Dry 
Material. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Moisturo 

17-mt 

_ 

17-13 

_ 

Proteid . 

0-4K 

0-.''>8 

Nil 

Nil 

Fai . 

0-1‘t 

0-21 

0-21 

0-2.'i 

Starch. 

81-84 

!)a-72 

82-39 

99-43 

■'^"gar. 

Trace 

Trace 

Trace 

Trace 

Fibro ... 

0-12 

01.5 

Trace 

Trace 

Asli 

0-28 

0-.84 

0-27 

0-32 

Phosphoric acid (PsO-.), 





in asli . 

0-08 

0-in 

0-09 

0-11 


These analyses, confirmed by microscopical examination, show 
that the iK)wd('rs consist of practically pure starch, the per¬ 
centages in the dry material being t)8’7 and 90'4 resi>ectively. 
Sma^l amounts of ash and fat were pre.senf in both samples, the 
l>ercentages brtng almost the same in ea/ch case, and in the 
unsifted sam])te there was O'fiS per cent, of proteid. 

The specimen of the sifted imwder wa.s .submitted for valuation 
to brokers in 1004, who were informed of the results of the 
<diemical examination. So far as can l>e judge<l from the%mall 
s»ni}de available, they think that there would be a good demand 
for the material at about 417 i)er ton, c.i,f. London, but point 
out that a definite opinion cannot 1» ex^essed until a larger 
sample of about 10 lb. is submitted for practical trials. They 
state that it would not l)e advisable to forward consignments 
without an order, and that the material would have Jo be avail- 
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able in large quantities, say, from 100 to 200 tons at a time, 
before buyers would be disposed to take it up. 

The present price of American powdered starch is about ,i8 ]0.«. 
per ton in London, so that the value of the Reyclielles pro<luct 
might improve as it became known on the market. 

The rREPAEATION AND USE OF BeIED POTATOES. 

Enquiries have been I'scently made concerning tlie preparatioii 
and use of dried potatoes in Great Britain. Particulars relating 
to this subject are not readily accessible, and it has been con¬ 
sidered desirable, therefore, to ]uiblish (“Bulletin of the Iniperial 
Institute,” 1903,1. 77) the following suniinary of the information 
collected by the Imperial Inslitute with reference to the use of 
dried potatoes in this Oiid other countries. 

Drml vegetables and fruits are employed to a very much 
greater extent in Germany than in (treat Britain, chiefly owing 
to the fact that su])])lies of fresh produce cannot be obtained there 
all the year round as in this co'untry. Desiccated vegetables 
have become, in fact, a staple article of food in Germany, being 
regxilarly supplied to the army and navy, and they are also 
extensively employed in the merc^antile marine and in the 
German colonies. With special reference to potatoes, it appears 
that in Germany one-half of the annual crop, which in 1901 
amounted to 48,(>87,000 metric tons, is consumed directly as 
human food, and large quantities are also utilised for feeding 
stock. In these circumstances ennsiderabb' attention has been 
devoted to the desiccation of potatoes, thereby enabling them to be 
stored without loss of nutritive properties for a much longer period 
than the raw produce, and during res ent years great improve¬ 
ments have been effected in the desiccating pro<'ess. 

In America a considerable demand has also arisen for supplies 
of desiccated vegetables in the various mining districts, and 
consc(|uently their manufacture lias be<'n commenced in ^Canada 
and tile United States. A few years ago large samples of six 
different v.arieties, including jiotatoes, prepared in Ontario, were 
forwarded to the Imimrial Institute, and were transmitted to th(‘ 
AVar Office for trial. 

The forms in which dried potatoes are usually prepared are 
(1) slices and chips, and (2) granules or groats. The former 
variety does not appear to be prepared in Great Britain, although 
a quantity is importetl in this form from Germany. The i.niount. 
thus imported cannot be ascertained, however, as the different 
vegetables are not separately dealt with in the returns^ The 
preparation, of dried potatoes in this country is stated to be 
restricted to the granulated nr groat variety, but these are only 
consumed to a very limited extent at home, Ireing chiefly em¬ 
ployed on board ship, or in countries where fresh potatoes-are 
not readily obtainf^le, and also to some extent in the army and 
navy. The quantity prepared here cannot be definitely ascer¬ 
tained, but it is believed that, owing to the present facilities for 
preserving vegetables in a fresh condition, the pro<luction, which 
was novjr very large, is now Steadily diminishing. Factories 
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for the preparation of dried potatoes and other vegetables exist 
in Essex, in Wigtownshire, and in Ireland. 

The price of the granulated potatoes fluctuates with the cost 
of the raw material. It may be noted that 3 ozs. of the dried 
])otatoes are e<iiJivalent to 1 lb. of the fresh vegetable. 

When used for human food the dried potatoes are treated with 
a certain quantity of boiling water, allowed to stand for several 
minutes in a hot place, and then served as required. In addition 
to their use as a single vegetable, drieS potatoes aje also employed 
as one of the principal ingredients in the mixed vegetables which 
are largely utilised in a coifliwessed form for military and other 
o-xpeditions. A largely-usefl formula for sneh preparations is 


as foJlow.s: — 

t Per cent. 

Potato ... ... ... ... ... ...» »40 

(/'arrot . . 30 

Cabbage . 10 

Turnip .. . ]0 

Seasoning herbs (onion, leek, ’celery, parsley, 
j)arsnip, &r.) . 10 


Precise information (•oneerning the methods employed in the 
j>rep,araiion of dried vegetables, including ])otat<K's, is not readily 
(d)tainahle, as 7nanufacturers are very reticent in supplying 
details regarding the jtroces.ses they adojd. The following 
methods of desh'cation have been emidoyed tor the purpose: — 

1. pesiccatioii by a rapid current of dry air at the ordinary 

temiH'rature. 

2. Drying in hot-air chambers. 

3. Drying in heated vacuum evaporators 

Of these, the second and third have received most general 
ajqdication. 

It #is liolieved that mo.st of the granulated potatoes prepared 
in this country are jnanufactured by Edwards’ patented process. 
In the form of slices or chips dried potatoes are more easily 
]>rei>are<l, and the product is stated to keep well. An outline of 
the i)rocess adopted is as follows- - 

After washing and peeling, the potatoes are cut into thin 
slices or strips and then ])laced in boiling w.ater, to which some 
salt has been added, for five to seven minutes. After this treat- 
iiieifT. the i)otaioes are dried in chambers at a temperature of 
200-212° E. (90-100° C.), the drying being complete<l in two or 
three hours. In working ujwn a large scale the Imiling could 
he advantageously replaced by steaming, in wjiich case the 
potatoes woiild probably be first steeped in water with a littjj salt. 

, The following description has been given of the process 
employed in the preparation of the compressed mixed vegetables 
already alluded to:— ^ 

“ The vegetables are gathered in the autumn, when they are 
in their prime, and carefully sorted, then cleaned, washed, 
peeled, sliced, and slightly steamed. The various manipulations 

‘A 




229 


OOLONibki; BEPOBTB—MISCELLANEOUS. 


were formerly performed by hand, but all are now done by 
machinery. The vegetables thus prepared are then dried in 
kilns and on lattice-work trays by currents of moderately hot, 
dry air, thereby retaining their natural colour, flavour, and 
aroma. This stage 'of the procsess requires the-greatest care and 
attention, so as to keep the tem])erature constantly at the level 
as ascertained by exi>erience to l>e necessary for each kind of 
vegetable. The vegetables and herhs are then carefully mixed 
in the projwrtions give#, above,'and then compressed to one- 
eighth of theii' original bulk (when fresli) by powerful hydraulb' 
pressure into moulds, thus^ formi.ng scpiaie slabs about three- 
([Uarters of an inch tlib'k, grooved.'so as to be divided into cakes 
of five rations each, at the rate of one ounce per ration, easily 
separatwl for convenience of issue. These slabs are (hen wr.apped 
in pijper and jnacked by" machinery into s(|uare tins, which .are 
hermeti’cally soldered. Ilefore the lid is soldered ilown a punch 
stamps it automatically from the inside with the season of manu¬ 
facture. When two years a^ipear on this stamp, as * 1888-1889,’ 
the first is the year of the crop ami (he second the year of coni- 
])ression. The (ins are now made of bright ‘coke’ tin-jdate of 
(he best quality, it having been found by I'Xper'ience tJiat the 
vegetables keep much lietter in this juaterial tlnui in the dull 
terne-jdate formerly used." 

The. various operations involved in the desiccation of vegetables 
are nearly all performed by mechanical means. A large numlKU' 
of ingenious nuu'hines have been designed for pef'ling jiotatoes, 
aj)ples, and for cutting them into slices, chips, or shreds. 
These are chiefly of American origin, hut are now largely manu¬ 
factured in (fermanv also. With reference to drying machines, 
there are a coiisideralde !iuml>er upon the market at the present 
time. For use U])fpn a small scale the " b’yder," an .\merican 
machine, and the “ (ieisenheim evajMmator." which, in its latest 
form, is known as the "(Inom (Waas patent) evaixirator,’’ 
ajii)e.ar to have met with general ajqjroval. The problem of 
devising a .suitable machine for the desiccation of ]>otat('>es has 
not heen entirely solved, however, and (piite recently a com¬ 
petition has been oiiened in fTcrmany, under theaus])iccs of the 
Agricultural l)e])artment, the Alctilud Yerein, and various agri¬ 
cultural societies, in which a series of judnes amounting to 
80^00 marks is offered for the best ludato-drying apparatus. 
Till one condition imiiosed is that the machine or system shall 
be capable of desii eating potatoes so that they can be stored in 
a form suitable for stock feeding until the ner.t year's crop is 
ready, and at a cost not exceeding 2\(1. i>er centner (110 lb.). 
Twenty-two competitors have entered the competition, -which 
should result in the production of a thoroughly suitable system 
for4desiccating potatoes. As an indication of the scale upon 
which some of the different drying processes are worked in 
Germany, it may be mentioned that the “original Rasemus 
dryer” is guarantf^fl to dry 20 tons of jxitatoes, beets, beet- 
leutfes, or other wet foddeV in 24 hours. It is a vacuum evapora¬ 
tor wbicb can be worked either with the exhaust steam from a 
high-pressure engine, or with steam direct from a boiler, 
according-to circumstances. 
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■Banana Pboducts feom the SETCHEuas. 

Three samples of banana prodncts were forwarded in June, 
1905, in order that their commercial value in this country might 
be ascertained. They were labfelled as follows: — 

I. “ Farine de bananes d’une teinte or^ge claire.” 
n. “ ,, grise claire.” 

III. “ Bananes sechees.avec lesquelles sent produit la farine 
de teinte orange.” * * ^ 

These products are prepared froin bananas known locally as 
“ bananes malgaclies ” andj bananes St. Jacques,” both of 
which are stated to be peculiar to the Seychelles and to be forms 
of Musa sapientum, var. paradisinca, Linn. Recently a third 
variety, “ banane carre,” which is resktant to weevils, has also 
been used. • • 

The two specimens of flour, ‘‘ orange ” and “ grey,” were in 
the form of flne powder, and had evidently been carefully pre¬ 
pared. They pos.sessed a faiftt agreeably aroma, which w^ .prac¬ 
tically identical in the two cases, but in point of colOTb and 
flavour the “ orange ” flour was distinctly superior. 

Both specimens were submitted to chemical examination, and 
were found to have the .following percent.age composition: — 



I. 

II. 


“Orange.” 

“Grey 

Water . . 

9-60 

12-06 

Proteid (calculated from total 



nitrogen). 

•300 

4-80 

Starch, &c. (by difference). 

83-54 

77-87 

Sugar (glucose) . 

0-94 

1-84 

Fat . 

0-32 

0-44 

Fibre . 

0-79 

0-70 

Ash . 

• 

1-81 . 

2-29 

Phosphoric acid, in flour. 

• ^,0•13 

0-17 


These results, which are in general agreement with previously 
recorded analyses of banana meal and flour, show that the 
material is relatively rich in carbohydrates and mineral matter 
(ash), but poor in proteid. Its nutritive value is therefore low, 
being much less than that of white wheaten flour, which usually 
contgins from g to II per cent, of albuminoids, and also less 
than that of rice. Of the two samples under consideration the 
grey flour is distinctly superior to the “ orange ” in nutritive 
value,.as it contains more proteid matter and jilso a higher 
percentage of phosphates. 

^Within recent years banana flour has been introduced into this 
country from the West Indies, and a limited demand^ for the 
product has been created. It is used, in rt^junction with other 
materials, for the preparation of breafl, invalid foods, a.nd other 
dietetic specialities, and also to some extent in biscuit manu¬ 
facture. 
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Samples of the two flours and of the dried bananas, from which 
the “ orange ” flour was prepared, were submitted for criticism 
and valuation to a manufacturer who has made a speciality of 
these products. After practical trials he reported that the 
“orange” flour possessed an excellent colour'and flavour and 
would be very suitable for manufacturing purposes, as it could 
be utilised for all kinds of banana preparations. The “ grey ” 
flour, although of higher nutritive value than the “ orange,” was 
less satisfactory in colovfr and flavour, and its use would be 
restricted to fiiose preparations in which its dull colour would 
not be objectionable. He valued the “ orange ” flour at 20s. per 
hundredweight, the “ grey ” at 16tf. per hundredweight, and the 
dried bananas at 18s. per hundredweight delivered in London. 

He stated that in his,opinion it will probably be found most 
advafitageouB to export the dried bananas rather than the flour, 
as the manufacturer could grind and dress the flour to suit his 
particular purpose, and thus ensure absolute uniformity of the 
product. One of the great obstacles to the use of banana flour 
at the present time is thfe extreme variation in character which is 
frequently exhibited by commercial consignments from the same 
source, and this fact militates against its regular use for many 
purposes. 

Great care has to be exercised in the preparation of the dried 
bananas in order that the colour and flavour of the flour may 
always be the same. The best time to collect bananas required 
for the preparation of flour is said to be when the skin is just 
turning colour. In the Seychelles special apparatus for drying 
bananas has been erected in which the fruits are dried in about 
18 hours at a temperature not exceeding 65° to 70° C. Ten tons 
of dried bananas were exported in 1906 and it was expected that 
60 tons would be produced in 1907. 

Samples of preserved plantains and of a coffee substitute pre¬ 
pared from bananas have also been received from the Seychelles 
for examination, but inquiry shows that neither of these pteducts 
is likely to find any considerable market in the United Kingdom. 

Honey. 


Imports of Honey into tJie United Kingdom in 1907. 



Weight. 

Value. 

Consigned from— 

Tons. 

, £ 

British West India Islands 

•■634 

14,977 

Other British Possessions. 

32 

1,042 

Foreign Countries. 

• 

628 

18',910 

** Total . 

1,194 

31,929 


^ONEY FSOM ThINIDAD. 

This honey, which was received in March, 1904, for QxsmiaA- 
tion and vMuation, had been prepared by Mr. J. H. Hart, Sap^- 
intendent of the Hoyal Botanic Gardena, Trinidad; it WM'pfh* 



IIO^AL fttr FOdDSTOm. • si#2 

dtioed by Italian bees at the Experiment Station during the 
season when the logwood trees were in flower. Such honey is 
stated to be very highly esteemed in Trinidad, and it was desired 
to ascertain whether this opinion would be confirmed in this 
country. • 

The sample was a viscous liquid of sherry-brown colour, and 
was almost perfectly clear. It possessed an excellent flavour and 
aroma. On chemical examination*!^ furnished the following 


results: — j 

, • Per cent. 

Moisture (110° C.) . lOb 

Eeducing sugars (calculated as dextrose) ... 80’7 

Non-reducing sugars (calculated as sucrose) ... 2'4 

Mineral matter (ash) .‘ . 

Insoluble matter. Trace. 


Specific gravity at 15 5° C. . 1429 

notation of 10 per cent, sohition ii\20 cm. tube 

at20°C. -2-5° 


The composition of honey is liable to considerable variation, 
but the above figures correspond generally with those furnished 
by the majority of salnples of genuine honey, in which the 
moisture generally ranges from 17 to 20 per cent., the total 
dextrose from 70 to 80 per cent., the ash from O'lO to 0'23 per 
cent, and the specific gravity from 1‘415 to 1’429. 

The brokers to whom the sample was submitted reported that 
it was of fair colour, clear, and would be worth about 20s. per 
cwt. in the London market, at which price they anticipate there 
would be a fair demand. For comparison with this valuation 
the current London prices for other varieties of honey may be 


quoted: — 


• 

Per cwt. 


s. s. 

Chilian . 

. 18 to 30 

Californian 

. 20 „ 40 

Jamaican . 

. . 16 „ 27 

“ Ninkon ” and “ Mfrinkon ” 

Fruits and “ Inkon ” Leaves 


FKOM SoVTIlURN NiGEBIA. 

A sample of Ninkon ” fruits was forwarded by the Secretary 
at Calabar in 1905. It was stated that these fruits are employed 
by the natives for sweetening liquids and as a sweetmeat.^ The 
fruit is cut and the seed is pushed out with the jelly adheijng to 
it. If used as a sweetmeat the jelly is sucked off and the seed 
thrown away; if for sweetening liquids the seed with the adhering 
jelly is put into the liquid, and when the i^lly has dissolved off 
the seed is taken out and thrown awayi The thick skin and seed 
are both useless. 

The sample consisted of irregularly triangular-shaped brownish 
fruits having a curious ammoniacal odour. Each,* fruit con- 

16*17 0 » 
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tained three brown seeds which were very hard and rough-coated. 
The seeds were starchy but did not appear to contain oil; they 
were surrounded by a shining brown layer which swelled and 
gelatinised on moistening with water, but was not sweet as was 
stated to be the case in the fresh fruits. At ‘the base of each 
seed a quantity of softer, brownish-black substance occurred, 
which, in some cases, but not invariably, possessed a very sweet 
taste somewhat resembling .liquorice. This substance was care¬ 
fully removed from the Seeds and submitted to examination in 
order to determine if possible the constituent to which the sweet¬ 
ness is due. ' j „ 

The results of the examination fndic.ated that no sugars were 
present, and no substance resembling glycyrrhizin, to which the 
sweet taste of liquorice is^lue, could be detected. 

Till itmouut of the sweet brownish substance <d)taiued from the 
fruits was insufficient for further investigation. 

It would appear that the mucihminous substance surrounding 
the seeds becomes hard yiid insoluhle as the fruits dry and loses 
its peculiar sweetness. The fruits are unlikely to be of any 
value for export. 

In addition to the above sample, three herbarium specimens 
of the “ Ninkon ” and allied plants were forwarded by the 
Curator of the Botanic Station at Calabar in 190(1, who supplied 
the following information. 

Specimen No. 1. “NinJeon” (Female).—“ Fruit produced from 
root and slightly buried, triangular, outer coat bright red, 
generally 3-celled, containing three black, hard seeds, surrounded 
by jelly-like substance. Seeds are sucked by the natives, who 
call them ‘ Ninkon.’ This plant is called the Female.” 

Specimen No. 2. “ Mfrinkon ” (Male).—“ Fruit produced in 
clusters from stem just under the leaf. Bound, bright red, 
generally 3-celled, three black seeds surrounded by a similar 
jelly, but is not eaten or sucked as No. 1. This plant i# called 
by natives ‘ Mfrinkon ’ and Male.” 

Specimen No. 3. ” Inkon ” (Leaf).—“ Neither flowers nor 
fruits were available. Specimen sent owing to its similarity to 
No. 1 and 2. This plant is called ‘ Inkon ’ and ‘ Leaf ’ by the 
natives, who say it never has flower nor fruit.” 

These three specimens have been identified at Kew as 
follows: — 

«» 

No. I. “ Ninkon ” (Female), Tlmimator.occus Daniellii, 
Benth. - • 

j No. *2. “ Mfrinkon ” (Male), Sarrophrynium macro- 

* stachyum, K. Schum. 

No.. 3. “ Inkon ” (Leaf), Sarcophrynium sp. f 

TNie sweetness of the .fruits of Thaumatoeoccus Darddlii has 
been previously recorded, and it has been stated that they were 
commonly used by the natives in Sierra Leone for sweetening 
purposes 
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The trunk of this tree is composed of a fibrous core sur¬ 
rounded by a thick layer of material of quite a difEerent nature, 
being composed of leaf bases closely packed together. The 
fibrous core, whto extracted with water, yields a sweet liquid, 
and an examination of its composition was made at the sug¬ 
gestion of the Agent-General of Western Australia. It was 
thought that it might be capable of,utilisation as a cattle food, 
or for the manufacture of glucnse or %lcohol. ^e results are 
given below, together with those published bjT E. A. Mann 
(Jl. Soc. Chem., Industry, 25,* 1076) for comparison. 


— 

Moist core from a trunk 
in the Imperial Institute 
Collections. 

A fodder prepared from 
the interior core. 

E. A. Mann's .^aiysis. 

Composition per cent. 

• 

Composition per cent. 

! Moist (ore. 

1 

i 

The Kime 
water-free. 

The fo<?der. 

The same 
water-free. 

Water. 

, 54-0 


9-19 


Albuminoids. 

0-87 

1-9 

2-83 

3-1 

Pat . 

016 

0-.85 

0-78 

0-86 

Carbohydi'atcB, &c., by 





difference. 

23-,57 

51-75 

50-87 

56-0 

Fibre. 

iy-1 


.35-93 

39-6 

Ash . 

2-3 


0-40 

0-44 


lOO'OO 



10000 


Approxiin 

atelv only 








Bedncing sugars calcu- 





latod as dextrose ... 

50 

110 

10-25 

11-3 

Non-reducing (-ugars 





calculated as cane 





sugar . 

10-0 

21-8 

15-86 

17-5 

Other Uarbobydrates, 





&c., by difference ... 

8-67 

18-95 

24-76 

27-2 


23'57 


50-87 

56-0 

SubHlances rxlratlecl by 





hot water ... 

17-3 


— 



In the iinalysis of the moist core the estimation of the sugars 
was made with an alcoholic instead of an aqueous extract, as 
the latter was found to contain a substance of unknown reducing 
power which, if calculated as dextrose, led to inaccurate rs^ults. 
Attempts were made to isolate cane sugar by crystallisation, 
but without success. Only minute traces of starch were detected 
uiitiroecopically. % 

As a feedingstuff, the material is only comparable with hay, 
and even then it is poor in albuminoids; the fibre, too, owing 
to its woody nature might prove unsuitable, and the effect on 
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stock would have to be carefully watched. The material might 
be used for the production of glucose and alcohol, but the manu¬ 
facture is unlikely to prove remunerative in view of the low 
price of glucose syrup, made from starch of poor quality, large 
quantities of which are available for the purpose. 

Casadian Cideb. 

Two samples of Canadian cider, each of about a pint, were 
forwarded with the object of ascertaining their composition for 
comparison with that of typical brands of English cider, and of 
determining, if possible, the causes of the inferiority of the 
Canadian product. It was stated'that they probably represented 
the best commercial redined cider, such as is sold to the trade in 
Canada. 

Thacjder was a bright yellow (X)lour and clear, but each bottle 
contained a sliglit sediment. It had a slightly sour fruity odour 
and a sweet unpalatable taste. Only a very few bubbles of gas 
escap^ when the bottles were opened, so that the cider was 
practically quite flat on»arrival. Both specimens rapidly de¬ 
teriorated on keeping, alter a portion of the liquid had been 
removed from the bottles for analysis, notwithstanding the fact 
that a tr^'e of salicylic acid was found to have been added as a 
preservative, and that the bottles were stored in a cool place. 
In one case, No. I., the liquid bad become quite turbid by the 
second day, and further fermentation, accompanied by the 
development of considerable pre-ssure in the Imttle, was evidently 
taking place. The other sample showed similar behaviour, but 
the change did not occur (luite so rapidly. A microscopical 
examinatiou of the turbid liquids showed the presence of 
numerous yeast cells. 

An analysis of each sample was made and furnished the fol- 
lowing results, for comparison with which a number of analyses 
or typical English and American ciders have been summarised:_ 



Analyses of Ciders. 







nalyses of Ciders —cont. 
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From a comparison of those figures it will be seen that the 
specimens of Canadian cider under examination correspond, 
generally, with the samples prepared in the United States 
in having a higher specific gravity, and containing a smaller 
proportion of ajcohol and a larger amount of sugar than the 
majority of English ciders. These features have been stated to 
be characteristic of the United States product, in the manufac¬ 
ture of which inferior and surplus table apples are utilised. In 
England and France it is coysidere'd ^hat cider possessing good 
colour, flavour, and keeping properties can only be prepared from 
particular varieties of apples^ which are too bitter and too small 
for table use, and these are ^jtecially cultivated for the purpose. 
In consequence of this variation in procedure, the United States 
cider is a pro<luct entirely dift'ering from the English beverage, 
and possessing none of the distinctiv*e qualities of the latter. 
On account of its sweetness and low alcoholic strength, it*requires 
to be steriliserl before exijortation, and it is artificially carbonated 
on arrival in this country. 

The quantity of cider and perry imported into the United 
Kingdom from the United States has fluctuated considerably 
during recent years, as shown by the following figures: — 


1898 ... 

... 803,477 gallons valued at £10,093 

1899 ... 

... 373,585 

„ £13,173 

1900 ... 

... 421,865 „ 

„ £14,937 

1901 ... 

... 331,247 

„ £11,884 

1902 ... 

... 187,260 

„ £6,978 


The declared value of United States cider is therefore from 
8cl. to 9d. per gallon, whereas that of the cider imported from 
France is from 1.?. to Is. 2d. i>er gallon. 

No information has been supplied regarding the kind of apples 
used or the methods of manufacture followed in the case of the 
samples of Canadian cider submitted for examination, but from 
the a'hiount of sugar present in the product it would appear 
that sweet apples were employed. The character of the cider 
therefore approximates to that prepared in the United States, and 
for the reasons indicated above, it is totally different from that 
l»roduced in this country. In its present form it might serve 
as a substitute for some of the United States product, but it 
could not compete with English cider. 

If ,it be desired to produce a cider similar to the English 
beverage, it wdlllie necessary to employ special varieties of apples 
and to imitate the improv^ methods of manufacture now em¬ 
ployed in this country. (January, 1904.) 

Coconut “ Watee.” 

% sample of this material was sent by ^e Secretary of the 
Ceylon dommittee for the St. Louis ^IxhiD^ion with the view 
of ascertaining whether sugar could be profitably extracted from 
this material in Ceylon, where it is at present a waste product 
in the process of preparing coprah. 
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The sample of the “ water ” measured two gallons, and con¬ 
sisted of a thin, slightly opalescent liquid which had a strong 
odour of chloroform, the latter having been added to prevent 
fermentation during transit. 

The composition was determined with the following results:— 

Per cent. 


Saccharine constituents: — 

Mannitol (approximately) . 1‘8 

Cane sugar !.« . O'l 

Gluco^ . 0‘9 

Acid constituents:— , 

Volatile acid (calculated aa acetic acid) 0’07 

Non-volatile acid (calculated as tartaric 

acid) . 0'41 

mineral matter (ash) . O'50 

Water. 96'00 


There are a number of previous analyses of coconut “ water ” 
on record, with which the foregoing results may be compared. 
According to J. Lepinfc (“ All about Cocoanut Planting,” 
A. M. and J. Ferguson, Colombo, 1904), Bizio has stated that 
the “water” and the kernel of the f^conut “contain no sugar 
but mannitol.” Lepine does not give a reference to Bizio’s 
paper in which this statement occurs, and, consequently, it has 
been impossible to verify it. Two papers by Bizio, on the sub¬ 
ject of the composition of coconut “ water,” are published in 
the Ann. Sci. Lomb. Veneto (iii., 1833, pp. 1-16 and pp. 107-120), 
but in these there is no reference to mannitol, the only sweet 
constituent found being a substance which is named “ glycina,” 
and the reactions of this are not identical with those of mannitol. 
According to Lepine (loe. eit.) the sugar present in both the 
kernel and the water of the coconut is ordinary cane-sugar. 

More recently, Van Slyke (“ American Chemical Journal,” 
1891, 13 pp. 130-131), has found 3'9 per cent, of glucose and 
a trace of cane-sugar in the “ water ” of unripe coconuts, and 
4'42 per cent, of cane-sugar and a trace of glucose in the 
“water” of ripe nuts, whence it would appear that during the 
ripening process, the glucose in the coconut “ water ” is largely 
convert^ into cane-sugar. Van Slyke found no mannitol in 
;,he “ water ” from either ripe or unripe nuts. 

As the results obtained in the examination of the present 
sample of Ceylon coconut “water” were not in harmony with 
those of Van Slyke, it was thought advisable to examine a sample 
of “ water ” from ripe coconuts as imported into the United 
Kingdom. This gave the following results: — 


‘Saccharine constituents: — 
Cane-sugar 
Glucose .ji 
Mannitol ,... 

Other organic matter... 
Mineral constituents (ash) 
Water ... '. 


Per cent. 

2-6 

0-6 

Nil. 

11 

0-6 

9S‘8 
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These results agree fairly well with those recorded by Van 
Slyke for the “water” of ripe coconuts. The present sample 
of water from Ceylon coconuts appears therefore to be abnormal 
in containing mannitol in place of almost the whole of the glucose 
and cane sugar usually present. It would be interesting to know 
whether this replacement of glucose and cane sugar by mannitol 
constantly occurs in nuts grown in Ceylon, or whether it is 
characteristic of a particular variety of nut. 

It is worth notice that mannitol ^s very closely related to 
glucose, and that it is possible that the presence^of mannitol in 
this sample of “ water ” may be due to a change similar in 
character to the “mannitol fermentation,” which occasionally 
takes place in wine, whereby*the sugars normally present in the 
wine are partially converted into mannitol. 

It is clear from the foregoing results that it would be im¬ 
possible to manufacture sugar from coconut “watte*” as 
represented by this sample, since it contains only O’l per cent, 
of cane-sugar. Further, it is highly improbable that sugar 
could be manufactured at a profit from coconut “ water ” even 
when this contains the whole of its saccharine contents in the 
form of cane-sugar. Van Slyke found in the richest sample of 
coconut “water” he examined 4'43 per cent, of cane-sugar, 
which was associated with 3 '15 per cent, of non-saccharine 
organic matter and 1'06 per cent, of ash. The crude juice 
expressed from the sugar cane contains, as a rule, nearly 20 per 
cent, of cane-sugar, and not more than 0‘5 per cent, of non¬ 
saccharine, organic matter, and about 0'25 per cent, of ash. 

Coconut ‘ ‘ water ’ ’ theiefore contains at the most only about 
one-fifth the amount of sugar present in the juice of the sugar 
cane, and as the cost of extraction would be much greater than 
from the sugar cane there seems little likelihood that the 
“ water ” could be successfully utilised as a raw material for 
sugar manufacture, even though it is at present a waste product 
in Ceylon. (March, 1906.) 

• 

Tebb oe Yeheb Nots fhom Somalieand. 

A sample of these nuts, weighing 18 lb., was forwarded in 1905 
to the Imperial Institute by Colonel E. J. E. Swayne, H.M. 
Commissioner of the Somaliland Protectorate, in order that their 
nutritive value might be determined, and a second sample was 
sent by him in 1906. 

Th^se nuts are of special interest, as they have formed the 
principal food of *thousands of destitute refugees, and grow in the 
arid “ Haud ” at Damot and along the southern border. 

The kernels of most of the nuts of the first consignment were 
found to be decomposed, and when cut open presented a l^lack 
appearance, whereas the good kernels were white or yellow. * 

An analysis of the selected kernels gave the following results: — 

W Per cent. 

. 9-3 

. 11-8 

. 1-3 


Moisture 
Albuminoids 
Amides, &c. 
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Per cent. 

Oil ... . 10-8 

„ f Iteducing . 2'3 

S’lear® [ Cane . 21-6 

Carboliydrates (other than sugars); by difference 37’1 

Fibre . 2-7 

Ash. 3'1 


Nutrient ratio '. 1: 6'5 

Nutrient vulue . '. 92 

The nuts were tested for alkaloids, and cyunogenetic glucosides, 
but no indication of the presence of such constituents was 
obtained. 

The results of the analysis indioiite thfit the nuts are likely to 
prove useful foodstuff. A satisfactory point is the presence 
of considerable quantities of sugars and oil in addition to the 
carbohydrates. 

Judging from the analytical figures alone, the nutrient ratio, 
i.e., the ratio of albuminoids to carbohydrates and oil converted 
into their starch equivalents, is a very serviceable one, and the 
total “ nutrient value ” is high. The kernels are rather tough, 
and this point raises some doubt as to the complete digestibility 
of the carbohydrates other than sugars. 

In preparing the nuts for use as a food, it is desirable that they 
should be soaked in just such a quantity of water as they can 
absorb, since if more be used there is danger of loss of the sugars, 
which w'ould diffuse into the excess of water. 

The identitj"^ of the plant producing these nuts could not at first 
be determined at Kew, but additional material having been re¬ 
ceived there from Somaliland through the present Commissioner, 
Captain H. E. S. Cordeaux, it proves to belong to the order 
Leguminosas, and represents a hitherto unknown genus, which 
has been named Cordeauxia. 

The plant has been described as Cordeauxia edu.lis, Hemsley 
(“ Kew Ilulleltin,” 1907, p. 361, and Hooker’s “ leones 
Plantarum,” xxix. tt. 2838, 2839). 

Considerable interest attaches to these nuts on account of their 
high nutritive value as a food. It is desirable that the cultiva¬ 
tion of this plant should be tried in other countries, especially 
where a foodstuff is needed which can be grown in arid places, as 
appears to be the case with this plant in Somaliland. 

C 


III.—TEA, COFFEE, COCOA, &c. 

Certain vegetabl^rodiicts are used as articles of diet, not to 
provide nourishment to meet the demands of the body for waste- 
repairers alid for sources of energy, but chiefly for the stimulating 
action they have on the brain and nervous system; these products 
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contain the substance caffeine, or the closely allied substance 
theobromine, together with small quantities of volatile oils, which 
impart a pleasant flavour, and perhaps take part in the 
stimulation. 

The best knoT^ of these products are tea, coffee, and cocoa. The 
first two contain caffeine, and the third contains theobromine, to¬ 
gether with a much smaller proportion of caffeine. Cocoa as 
usually prepared for use contains also an appreciable amount of 
nutrients. Besides these thei'e is the )?ola “ nut,” the produce of 
a West African tree; it is not really a nut, but alarge seed taken 
out of a pod. It is much wjlucd'by the natives of the West 
Coast of Africa, who chew ttie fresh seeds. These seeds contain 
caffeine, together with a very small proportion of theobromine. 
A certain amount of kola nuts, both fre^h and dried, are imported 
into Europe, hut the high price the natives are willing «to pay 
for the fresh nuts renders it unlikely that this import will increase 
to any extent. 

Various samples of these products have been received for exami¬ 
nation, and reports on them are given fn the following pages, to¬ 
gether with some tables of statistics showing the magnitude of 
the trade in these articles of commerce. An account is also given 
of “ llaiiawara tea,” which is used in Ceylon as a stimulant. 


Tea. 

rmports of Tea into the United Kingdom in 1907. 


onsignjed from— 

Weight. 

Value. 


Tons. 

£ 

British India ... 

... 76,604 

5,752,918 

Ceylon and Dependencies 

... 47,951 

3,608,616 

Natal . 

257 

17,107 

British West Indies ... 

li ... 

100 

Other British Possessions 

48 

3,782 

China and Hong Kong 

8,639 

782,916 

Java and the Netherlands 

7,453 

529,216 

Other Foreign Countries 

622 

60,064 

Total . 

... 141,575j ... 

10,744,719 


Teas from the Nyasaland Protectoratf,. 

six samples 6f tea u'ere included in a collection of vegetable 
products which was forwarded to the Imperial Institute from 
British Central Africa by His Majesty’s Acting Deputy Commis¬ 
sioner and Consul, together with a descriptive report, compiled 
by the Head of the Scientific Department, Zomba, giving 
ap account of the origin and production of the materials included 
in the collection. Such of the products appeared to be of 
special interest were chemically exaipineo^ and were submitted 
to brokers and to technical experts for commercial valuation. 

The Bamj)leB of tea forwarded were of very good quality; they 
contained from 3’08 to 3'68 per cent, of caffeine, whmh is about 
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equal to that contained in Indian teas. It was impossible, unfortu¬ 
nately, to judge of the aroma of these teas owing to their having 
absorbed the odour of tobacco along with which they had been 
packed. They were valued at from b\d, per lb. for dust “ fan- 
nings ” to 7Jd. per lb. for “ orange pekoe.” K is probable that 
teas grown in British Central Africa would be readily saleable, 
and in view of the fact that the consumption of tea is extending 
rapidly on the European continent, the cultivation of this pro¬ 
duct might well be extended ip the Protectorate. In this connec¬ 
tion it may be'mentioned that there is a large demand for green 
tea in the United States, which i§ at present almost entirely sup¬ 
plied from China and Japan, although of late a fair quantity of 
Ceylon green tea has also been sold there. It might be worth 
while, therefore, for planters in British Central Africa to endea¬ 
vour Aq,produce a green tea suitable for the American market, 
since this would probably prove more remunerative than the 
manufacture of black teas to be sold in competition with the 
Indian and Ceylon products. „ 

The six samples were grown at Mlanje, and were prepared 
without the aid of machinery. The results of the chemical exami¬ 
nation are given in the following table: — 


No. 

Description. 

Moisture. 

Ash. 

Caffeine. 

Tannin 
determined 
by Eder’s 
method. 

Soluble 

Extract. 

1 

\ “ Orange ... 
/Pekoe” 

Per cent. 
8-26 

Per cent. 
5-03 

Per cent. 
3-68 

Per cent. 
10-5 

Per cent. 
26-5 

4 

7-84 

5-28 

3-54 

10-4 

26-4 

2 

\ “ Broken ... 

8-32 

.s-og 

3-35 

9-5 

23-7 

6 

/Mixed” 

7-77 

5-60 

3-22 

9-8 

23C 

3 

\“Dnst ... 

/ Fannings"... 

8-58 

6-20 

3-08 

10-3 

29-6 

5 

8-43 

5-17 

319 

10-6 

28*8 

- -- 


These results show that the samples of tea are of good quality. 
The percentages of ash and soluble extract are, however, some¬ 
what lower than those yielded by the best Indian and Chinese 
teas. 

A leading firm of brokers to which they were submitted for 
commercial valuation reported that the value of the teas could 
only be judged from their appearance since, as has been already 
stated, their flavour was masked by that of tobaico. The infused 
leaves were moderately bright, and, in the two “ Broken Mixed ” 
and the two “ Orange Pekoes,” the leaf appeared to have-been 
fairly well manipulated, and contained a small quantity of tips. 
Th*<ollowing values were assigned to the samples: — 

Per lb. 


No. 1. ... 

” Orange Pekoe,” 

... about Ti. 

No. 4. ... 



No. 2. ... 

“ Broken mixed,” 

... „ to 6{<2. 

No. 6# ... 


... „ 7<f. to riS. 

No. 3. ... 

Dust fannings,” 

... „ 5i<i. 

No.». ... 

•• 

.6R 
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Tea feou Hoeo Eono. 

This sample of tea was grown by the Chinese in the village 
of Tin Tso Ngam, in the new territory of Hong Kong, at an 
elevation of 1,0(|0 feet above the sea. 

It consisted of about lOJ oz. of leaves enclosed in a hermetic¬ 
ally sealed tin. The leaves were dry and brittle, did not appear 
to have been rolled, and varied in colour from greenish-yellow to 
nearly black. A small propcu'tion of»hard, dry, greenish-brown 
flower buds was present among the leaves. Tho^tea possessed a 
peculiar, sweet, but not altogether ^deasant aroma, and did not 
seem to have undergone the process of fermentation. A careful 
examination of the sample showed that no leaves other than those 
of genuine tea were present. 

The results of the chemical examina\;ion of this tea ajcvgiven 
in the following table, and are compared with the results yielded 
by eight samples of black China tea previously examined in the 
Imperial Institute. Tlie iannin was estimated by a modification 
of Ldwenthal’s method. The amouni of soluble extract was 
determined by infusing the tea in 100 times its weight of boiling 
water, allowing it to stand for ten minutes and afterwards 
evaporating the liquid to dryness and weighing the residue. 


— 

Tea from 
Hong Koog. 

8 samples of Black China Tea. 

Aveiage 
results. 

Maximum 

results. 

Minimum 

results. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Moieinre .. 

8-4 

8-2 

9-2 

7-1 


Calculated on the dry tea. 


Ash . 

6-G 

C-8 

8-2 

6-0 

Oaffeine . 

2-6 

30 

3-7 

2-57 

Tannins . 

11-0 

5-1 

9-3 

3-3 

Soluble Extract 

30-2 

24-3 

27-2 

190 


These figures show that the percentages of moisture, ash, and 
caffeine in the Hong Kong tea are about normal. The amounts 
of soluble extract and tannin, however, are both above the aver¬ 
age, and this is probably due to the fact that the leaves had 
not itndergone fermentation. 

The commercial experts to whom it was submitted for com¬ 
mercial valuation reported that the tea apparently had not been 
subjected to the ordinary processes of manufactufe, and was, 
therefore, unsuitable for the English market. The l^ves 
appeared to have been merely dried without having been sub¬ 
mitted to any fermentation. As no rolling had been done the 
tea had a very rough appearance, the Icbf being open and 
irregular. The infusion was found to possess fair pungency, 
but was of somewhat coarse flavour and very pale colour. It 
was stated that as the tea is unsuited to the market it was difficult 
to place any value on it, but the opinion was expressed tiiat it 
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might perhaps realise Id. or 2d. per lb., although if properly 
manufactured it would, of course, be of considerably greater 
value. 

It is evident from the results of this enquiry that the tea is 
of satisfactory growth, but is of little value, in the English 
market owing to its not having been .subjected to the usual manu¬ 
facturing processes. There seems, however, no reason to doubt 
that if the tea were properly prepared it would be of commercial 
value, and it seems advisable that the service of some skilled 
Chinese from the tea districts .should lie secuired for this purpose. 
(March, 190G). 

Teas feom IJatal. 

The introduction of tea into Natal took place in 1877, when 
seed was forwarded from Calcutta and was planted as soon as 
it arrived. The varieties introduced were “ Assam Indigenous ” 
from the Eookang Estate, and ‘ ‘ Assam Hybrid " from the 
Longeeburr Estate. The former has been found to be the more 
suitable, as it produces more leaf and yields a manufactured tea 
of superior quality. After various disappointments and dis¬ 
couragements, owing to losses caused by drought and the attack 
of insect pests, no serious attempt was made to extend the cultiva¬ 
tion until 1881. Since this time the area under cultivation has 
gradually increased; in 1907 it amounted to 5,226 acres and 
yielded 1,324 tons. 

The following table shows the growth of the industry: — 
Area of Land under Tea Cultivation and quantity produced in 

Natal. 


Year. 

Area. 

Production. 


Acres. 

Tons. 

1880 

. 8 

Not shown. 

1883 

. 149 

V 

1888 ... 

. 801 

59 

1893 

. 1,883 

257 

1898 

. 2,667 

463 . 

1900 ... 

. 4,162 

750 

1901 

. 4,107 

768 

1902 ... 

. 3,542 

802 


In the Colony the industry is protected by a duty of id. per lb. 
on imported tea. Natal tea also finds a free market in Cape 
Colony, the Transvaal, and in the Orange River Colony, conse¬ 
quently very little of it is exported from South Africa, as 
remunerative markets are close at hand. 

The samples of Natal tea which are the subject of this report 
were taken from specimens exhibited in the Natal Court of the 
Imperial Institute and from supplies forwarded to the South 
Afrjpan Products Exhibition of 1907 in London. The latter 
specimens were transferred to the Imperial Institute at the close 
of the Exhibition, and are now shown with other samples iutthe 
Natal Court. j 

At the request of the Natal Government a chemical examina¬ 
tion of representative samples has been carried out in order that 
a oomparSon of Natal teas with Indian and China teas could he 
made. 
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The results of the examination are shown in the following 
table, which includes for comparison the corresponding figures 
obtained at the Imperial Institute for Indian and China teas and 
also for Ceylon gjeen teas: — 


Estate. 

Description. 

Mois- 

Percentages calculated on material 
dried at 100° C. 

ture. 

a 

Ash. 

*Extract.-|- 

Caffeine. 

0 

“Tannin.”!; 

Natal Teas— 
Kearsney 

Prade 1® ... 

• • 

9T 

• 

5-8 

26-1 

3-9 

7-8 


Grade 2° 

7-6 

5-6 

28-8 

3-6 

63 


Grade 3“ 

7-4 

5-2 

, 27-4 

31 

6-7 


Grade 4® 

8-7 

5-9 

25-0 

3-4 



Flowery Pekoe 

7-6 

.Ol 

not determined 

* 70 


Broken Pekoe 

6-9 

5-8 

not determined 

73 

Barnsdale ... 

Pekoe 

5-9G 

5-8 

26-2 

4-8 

10-5 

Clifton 

Pekoe 

P;2 

4-8 

31-4 

notdeter- 

130 

Barnsdale ... 

Golden Pekoe 

5-5 


28-0 

minel. 

4-4 

11-5 


Flowery Pekoe 

Cl 

.5-3 

27-0 

4-2 

11-6 

Aroma 

Pekoe 

Souchong. 

7-1 

b-r, 

24-3 

40 

10 4 


Fine Natal . 
Souchong. 

8-0 

b-O 

20-9 

41 

lOT 

Barrow Green 

Choicest 

Golden Pekoe. 

7'7 

b■'^ 

330 

4-4 

10-8 


Average 

71 

bi 

27-1 

4-0 

9-2 

Indian Teas' 

Maximum ... 

7-8 

6-9 

.35-2 

41 

IM 

(13 samples). 

Minimum ... 

6-4 

5-4 

27-4 

3-6 

6-9 

Average 

71 

60 

31-7 

3-8 

9-2 

China Teas 

Maximum ... 

9-2 

8-2 

27-2 

3-7 

93 

(8 samples). 

Minimum ... 

7-1 

60 

19-0 

2'G 

3-3 

Average 

8’2 

6-8 

24-3 

30 

5-2 

Ceylon eGreen 
Tea. 

No. 1. 

6-7 

2-6 

24-5 

2-9 

14-5 

No. 2. 

6-2 

5-0 

.35-0 

2-9 

16-6 


Average 

6-5 

3*8 

29-7 

2-9 

1,6-5 


* These four samples were taken from specimens in the Natal Court of the 
Imperial Institute; the remainder were from the South African Products 
Kxhibition. 

t “ Extractive matter ” or “ extract ” is the percentage dissolved by treating 
a given quantity of the tea with one hundred times its weight of boiling water, 
and allowing; it to infuse for ten minutes. 

J Determined by Procter’s raodificition of Ldwenthal’s process. 

A consideration of the foregoing analytical figures shows that 
these Natal teas may be divided into two groups, '^hich differ 
considerably in composition: (1) those from the Kearsney EsfSte, 
(2) those from all other sources. 

The specimens from the Kearsney Estate,^grades 1 to 4, were 
all good black-looking teas, containing |rom^'l to 3’9 per cent, 
of caffeine and from 6‘3 to 7'8 per cent, of tannin. The other 
two specimens of “ Flowery Pekoe” and “ Broken Pekoe” from 
the same source also contained a low percentage of tannin, viz., 
7 0 to 7’3 per cent. These figures must be regarded as v|ry satis- 
16417 ■ 
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factory, since the average percentage of caffeine (3‘6) is only a 
little below the amount present in the Indian teas examined, and 
on the other hand the average amount of tannin (7 per cent.) is 
considerably lower. In respect of the percjentage. of tannin^ 
these teas from the Kearsney Estate are intermediate between 
the Indian and China teas. The amount of extractive matter 
is also less than in the Indian teas, and approximates to that of 
the China samples. - „ ' , 

As is well rknown, it is the caffeine to which the valuable 
stimulating pjoperties of tea are due, whilst the presence of much 
tannin is generally considered Ifo'^be detrimental. 

The other group of Natal teas, comprising all the remaining 
specimens, is characterised by unusually high percentages of 
caffeine and tannin. The amount of caffeine ranges from 4'0 to 
4‘8 cent., with an average of 4'3 per cent.; whilst the percent¬ 
ages of tannin vary from lO'l to ]3'0 with an average of ll'l 
per cent. The abnormal amount of tannin (13 per cent.) present 
in the Pekoe tea from );lie Cliftoil Estate is probably due to the 
fact that the sample had not been properly fermented and was 
more or less green. So far as the amount of extractive matter is 
concerned, this group agrees closely with the Kearsney teas. 

The difference in the figures furnished by these two groups of 
specimens is very striking, and may be due to some modification 
in the processes of manufacture. 

It was to be expected that Natal tea would show a general 
similarity to Indian tea, since the original seed was obtained 
from Assam. This similarity can be seen in the figures for the 
majority of the specimens and in the average results, but in the 
case of the Kearsney teas the small percentages of extractive 
matter and tannin approximate more nearly to those obtained for 
China teas. 

The.se results show that the cultivation of tea in Natal and its 
preparation deserve very full study with a view to the production 
of a tea of characteristic quality. The best of these teas combine 
the qualities of the teas of China and India. 

Coffee. 


Imports of Raw Coffee into the United Kingdom in 1907. 


Consigned from— 

Weight. 

Value. 


Tons. 

£ 

British India . 

3,316 

223,467 

Aden and Dependencies. 

775' 

59,689 

British West India Islands 

743 

42,845 

Ceylon and Dependencies 

174 

12,185 

BritistfCentral Africa Protectorate 

174 

10,687 

‘‘British East Africa Protectorate 

46 

2,113 

Other British Possessions 

17 

899, 

Brazil ... j . 

24,986 

816,041 

jCesta Eica ...c . 

10,661 

671,387 

Other Foreign Countries. 

11,869 

697,020 

Total. 

62,760 

2,485,103 
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COFPEE FKOM THE CbITTEAL PROVINCES OF INDIA. 

A portion of the sample was submitted to a firm of brokers for 
commercial valnation; they described it as “ fine ordinary palish- 
green East Indian coffee,” and stated that it “ would be worth 
from 46 to 47 shillings per cwt., London terms.” 

It may be explained that by “ London terms ” on coffee it is 
understood that the material when landed here is to be officially 
weighed, two or three pounds being allowed for tare and about 
one pound for draft. Further, a discoxint of one per cent, and a 
“ prompt” of thirty days must be allowed to buyers. 

The price quoted above is slfghtly higher than has recently 
been obtainable for coffee of this quality owing to the small 
general rise which has taken place in the prices of Ceylon and 
East Indian coffees in this market. (Sejderaber, 1904.) 

Coffers rBO.M Tein'idad. 

Five samples of coffee were received, and after inspection were 
submitted in duly, 1904, for Valuation. , 

No. 1. Voffpa sfenophyllii (hybrid).—This sample was stated 
to have been derived from hybrid plants originating in Trinidad 
from seeds of a true ('offea stenofhylln which had been planted 
in proximity to Liberian, coffee (Coff'en lihrricn). The plants are 
of vigorous growth, fruiling freely, and are considered locally 
to be very suitable for cultivation at low elevations if the pro<lnct 
is of marketable value. 

The brokers described the beans as common hold coffee of 
slightly mixed character, and valued them at about HS.s. per cwt. 
in the London market at the present time. 

No. 2. Coffea arahirn (ordinary), known locally as Creole 
coffee. 

This was classed by the brokers as washed bold coffee, slightly 
mixed, and worth from 41.<. to 42.1. per cwt. 

No. fi. This sample was stated to be the product of a variety 
of Coffen liherira, distinct from the typical form, which was 
obtained from Abeokuta. 

It was a common pale coffee, rather mixed, and was valued at 
about ,S7.«. per cwt. 

No. 4. Cojfea stenophylla .—This sample consisted of small 
beans which were valued at to 36,«. per cwt. 

No..6. This sample was stated to represent the product of a 
variety of Coffea*nrnhmi which has been grown in Trinidad for 
many years under the name of “ Moka ” coffee. 

The beans were very small, but were considered by,the brokers 
to be worth from 37.«. to 38.?. per cwt. 

For comparison with these valuations the following current 
Loirdon prices for Jamaica coffee may be quoted : — 

\ Per cwt. 

Good to fine ordinary ..* ... 36i. to 40*. 

Fine fine ordinary.42». „ 46«. 

Greenish .' 48s. „ 66*. 

‘‘Colory” . 76*. ,,122*. 

tMi7 ■ I D 9 
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Coffee from the East Africa Protectorate, 

No information was supplied regarding the origin of this 
sample of coffee. It was valued at about 40s. per owt. in August, 
1905. 


Coffees from Aryssinia. 

The samples were examined and valued with the folbwing 
results: — b 

Coffee from Anfelo .—This was a good sample of coffee of 
Abyssinian character; it was of pale colour, but was not well 
garbled. A price of from 58s. to 60s. per cwt. was quoted for it 
in London. 

Coffee from JoU .—This was similar in character to the pre¬ 
ceding sample, but the quality was not so good, the colour being 
dull and dingy. It was valued at 56«. per cwt. 

Coffee from. Gnri .—This was very similar in appearance and 
quality to the coffee from Jote, but the berries were smaller. It 
w’ould probably fetch from 55s. to 56s. per cwt. in London. 

It may be noted in connection with these three samples of 
coffee that supplies of this type have been rather scarce of late, 
and in consequence high prices have been obtained. Abyssinian 
coffee of good quality has recently been sold in London at 60s. to 
67s. per cwt. The brokers state that this class of coffee should be 
shipped in native-made packages and not in gunny bags. 

If commercial supplies of these coffees are available there 
would be no difficultv in finding a market for them in Europe. 
(May, J906.) 


Another sample of c.offee, received in 1906 from the Sudan 
Agent at Cairo, was purchased in Abyssinia at Dunkur, and came 
originally from the neighbourhood of Gambela in south-west 
Abyssinia. It was submitted to brokers, who reported in 
January, 1907, that the quality of the coffee was that of “ common 
small Abyssinian,” and stated that a large and ready sale can 
always be found in London for this quality of coffee, which 
comes on the market in quantities of 100 to 500 bags. 


Coffees from the Kadhr District, Mysore. 

A sample of coffee beans was received at the Imperial Institute 
in 1904. It was stated that the coffee had been grown on an 
est%te in the Eadur District, Mysore, which forty years ago pro-, 
duced coffee that O'btained the highest prices, whereas the present 
prices were nearly the lowest. A second sample from the sdfne 
estate, grown duriq||' the season 1905-6, was received in March, 
1906, • In the interval tBe soil of the estate had been manured 
with a mixture of basic slag, saltpetre, and “ poonac,” with the 
result that a reiffarkably good effect was noticed both in thb 
appearanjie of the plants and in the yield of coffee. ^ 
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It was desired, therefore, to have a comparative examinatioa 
of the two samples of coffee with the object of ascertaining the 
effect of the manurial treatment. 

The two samploB were similar in appearance, but the second 
sample, grown after the manuring, was a little darker in colour, 
and the beans were rather more regular in size. 


The two samples were submitted to chemical examination, and 
the following table shows their ciompositibn; — 



^eans grown 

Beans grown 

*« 

previous to 

in 1905-6 


the manuring subsequent to 


in 1904. 

the manuring. 


Per cent. 

Per cent. 

Moisture ... 

... 917 

9-36« 

Total alkaloid, principally calt'eine 

... 1-22 

1-46 

Albuminoids 

... 1()'4G 

9-87 

• 

calculated 

calculated 


’from 

from 


albuminoid 

albuminoid 


nitrogen 1’68. 

nitrogen 1-58. 

Other nitrogenous substances ... 

... 1-28 

0-81 

Fat .;. 

... 11-36 

11-53 

Fibre . 

.. 21-60 

21-80 

Ash . 

... 3-86 

3-72 

Other non-nitrogenous substances 

... 41-05 

■ 41-53 


The speoific gravity of the beans of the first sample, viz., that 
grown before the manuring, was found to be T22, and of the 
second sample, viz., that grown after the manuring, 1'25. 

The average weight of the beans composing the first sample 
was 0'156 gram, and of the second sample 0‘180 gram. 

The number of beans required to fill a 50 cc. cylinder was 222 
in the q^se of the first sample and 200 in the case of the second 
sample, showing that the average size of the beans had increased. 

The market description of the coffee was “ Low, middling, 
greyish-green, rough, mixed, some foxy and faded.” It was 
valued at 56s. per cwt. in bond, and it realised 55s. 

The average price obtained for the previous year’s crop was 
stated to be 62s., so that a slight improvement in the value has 
occurred. This, however, may be partially due to market 
tiuctualions. • 

It is perhaps unsafe to draw definite conclusions in this matter 
so soon after the manurial treatment. The examination of the 
next crop will furnish more trustworthy information. *It is, how¬ 
ever, clear that the manuring of the estate has had the effect*of 
pro(^ucing somewhat larger and heavier beans containing a rather 
higher percentage of alkaloid. v 

As regards further treatment of the soil, it should be noted that 
some laterite soils of Southern India are deficient in lime, and 
there is reason to believe that a more abundant supply of this 
ingredient would be beneficial to the soil of the coffee plantations. 
(October, 1906.) * 
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Cocoa. 


Imports of Raw Cocoa into the United Kingdom in 1907. 


Consigned from— 

Weight. 

Value. 

Tons. 

£ 

British West India Islands, British 



Honduras, and British Guiana 

0,074 

491,417 

Ceylon and Dependencifes 

3,040 

254,370 

British West Africa . 

1,411 

88,755 

Straits Settlements and Dependencies ... 

18 

1,348 

Fiji . 

6i 

616 

Seychelles. 

5f 

491 

Other British Possessions . 

21 

153 

Postjigal and Portuguese Africa 

7,310 

003,208 

Ecuador . 

2,530 

228,028 

Germany . 

1,009 

125,591 

Brazil . 

1,600 

153,250 

Other Foreign Countries. 

1,810 

158,570 


Total.25,49 u 2,105,797 


Cocoas vkom Tujmoau. 

Tile two samples of cocoa were received iu March, 1904; they 
were stated to have lieeii growu and prepared at IMver Estate, 
Diego Martin, and to have been prepared under the supervision 
of Mr. J. H. Hart, Superintendent of the Koyal Botanic Gardens, 
Trinidad. No. I was a “ select ” sample which hud been valued 
locally at |14 per 110 lb., and No. 2, described as “ good ordi¬ 
nary,” was priced at llti per 110 lb. in Trinidad. The specimens 
were considered to represent the finest types of Trinidad cocoa, 
and had been very highly commended in the Island. It was, 
therefore, desired to submit them for valuation and critiaism to 
English buyers. 

The favourable opinion which had been expressed in Trinidad 
regarding these samples wiis fully confirmed by their appearance, 
particularly in the case of No. 1, which was a very fine specimen 
of cocoa. Both varieties were submitted for valuation to leading 
brokers, who furnished the following report: — 

No. 1.—This was described by the brokers as bold, selected 
cocoa of good appearance, apparently well-cured and fermented. 

The sample w'as stated to compare very favourably with the 
finest speciitens of cocoa from the leading Trinidad estates. Its 
valtfe in the London market was estimated at 75j. to' 77s. per 
hundredweight in quantity, but for a few bags only, if every bean 
were as large as in ’^e sample, possibly 190*. per hundredweight 
might have been oocaine^. The brokers stated that a small lot 
of fine Maracaibo cocoa had just been sold at 110«. per hundred¬ 
weight. • 

No. 2*—:The brokers described this as small, cleap ooeoa> wo?iJi 
from 60s/to 63«. per hundredweight in London. 
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It is evident, therefore, that the oocoa prepared at Eiver Estate, 
Trinidad, was of very good quality, and that the “ selected ” 
sample compared very favourably with the highest qualitifs in the 
market. 

■* Cocoa from Uganda. 

This sample of cocoa, grown in the Botanic Garden at Entebbe, 
was received in December, 1906, at the Imperial Institute, from 
the Acting Deputy Commissioner for Uganda. It was described 
as having been " cured by rough-and-ready methods,” and a 
request was made for a report on its quality and commercial value. 

The sample, which weighed/#lb., consisted of apparently un¬ 
washed and unpolished beans, varying in colour from pale dull 
pink to dark brownish-red. Traces of tlie saccharine pulp were in 
most cases still adhering to the beans. The latter were of medium 
size and rather shrivelled; they broke fairly readily, aBd the 
fractured surface was dark and slightly purple, indicating that 
the beans had not been fully feimented. The taste was much 
milder than that of West Indian cocoa, so that the incompletely- 
fermented condition was less important than would otherwise have 
been the case. 

The cocoa wa.s submitted to a fii’in of brokers, who stated that it 
was “ of good appearance, reddish skin, hut poor ‘ break,’ rather 
dark and slaty.” It was valued at TC.s. per cwt. in London, thus 
showing that it would take about the same rank as good quality 
Ceylon and second grades of .Tamaica and St. Lucian cocoas. Con¬ 
signments of similar character would probably find a very good 
market. • 

This experimental cultivation of cocoa in Uganda 1ms thus 
given very promising results, and the mutter deserves further 
attention in the Protectorate. 


Cocoas from the Gold Coast. 


A Uj^mber of samples of cocoa beaus were forwarded to the 
Imperial Institute for examination by the Director of the 
Botanical and Agricultural Department of the Gold Coast Colony 
in August, 1905. 

The collection of samples was stateil to represent the products 
obtained in a series of experiments conducted ” in the preparation 
of co(»a grown in the Botanical Gardens at Aburi with a view to 
ascertaining the most satisfactory method to adopt in preparing 
this product for i^arket. ’ 


Ddscriytiun uf SamyU's. 

Seven samples of cocoa beaus were received, 
described as follows; — 


These were 


Xo. I 

Fermented 8’5 days 

Washed. 

No. IVu ... 

1) 

4-5 „ 

11 

No. IV5 ... 

M 

4-5 ,, A ... 

Unwashed. 

No. Va ... 


6-5 ^ ... 

Washed. 

No. Yl 

II 

6 0 ,, ... 

Unwashed. 

No. VI« ... 

II 

7-5 „ 

Washed. 

No. VB ... 

II 

7-5 „ 

Unwashed. 
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All seven samples consist mainly of medium-sized beans, but 
in several a number of small and shrivelled beans are included. 
The colours of the beans are on the whole poor, Nos. IVa, IV6, 
and I being the best in this respect. The husked cocoas, in all 
cases, show a faint purple tint and do not “ break ” readily, 
indicating that they are incompletely fermented. This is the case 
even with samples Nos. I and VI, which are described as having 
been fermented for 8'5 and 7'5 days respectively. As regards 
the colour and ‘‘breakof the Tiusked cocoas, Nos. IVa and 
IV6 appear to be the best of the seven samjdes, in spite of the 
fact that they were fermented for the shortest period (4'5 days). 
Nos. I, IV« and IV& contain a lew mouldy beans, and the 
others a large proportion, in one case nearly 10 per cent, of 
partially perished beans^. The flavour and aroma of all the 
sampkfcare mild and rather poor when compared with those of 
good West Indian cocoas. 


Chemieal Examination. 

t 

The samples were analysed and gave the results recorded in the 
following table; — 


j 

No. of 

1 

Method of ! 

' 

Husk. 

i 

1 Calculated ou the husked samples. 

sample. 

preparation. j 

Moisture. 

1 Fat. 

1 

1 

I Ash. 

Total 

alkaloid. 


: 1 
1 

Fermented 8'5 days 
and washed 

Per cent. 

8-0 

Per cent. 

4 55 

Per cent. 

48-29 

Per cent. 

. 2-39 

Per cent. 

1-28 

IVu 

Fermented 4'5 days 
and waeiied 

8-0 

4'87 

40-63 

3-06 

1-65 

IV6 

Fermented 4'5 days 
unwashed 

8-0 

4-76 

46-17 


„ 1-58 

Vo 

Fermented 6'5days 
and washed ... 

8-0 

4'89 

44-51 

2-74 

1-20 

VI. 

Fermented 6‘5 days 
unwashed 

11-4 


45-30 

2-66 


VIo 

Fermented T’Sdays 
and washed ... 

8-4 

4-56 


2-67 

1-22 

Vli 

Fermented 7'5 days 
unwashed 

10-4 

4'90 

45-20 

2-87 

1-21 


The results of the chemical examination show that the samples 
are satisfactory so far as chemical composition is concerned.- It 
is of interest to note that the analyses indicate that samples 
Nos,-IVa and IVi in spite of their short period of fermentation 
have been more thoroughly fermented than several of the others; 
thus the amount of husk in No. IV6, though unwashed, is only 
8 0 per cent., identicjiC with that found in the washed twin sample 
IVa, indicating that in tllese two samples practically the whole 
of the pulpy saccharine matter originally adherent to the shell 
had beeD,,utili8ed fti maintaining the fermentation, so that none 
was lef| to^be removed by the subsequent washing. 
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Comiwrcial Valuation of Sample/.* 

Specimens of all seven cocoas were submitted in the first 
instance to a firm of manufacturing confectioners, who reported 
on them as follows: — 

“ These samples are considerably better than ordinary West 
African cocoa; this however is not saying much, as this is the 
lowest grade of cocoa excepting Bayti for which there is any 
considerable market. • * 

“ The writer prefers the flavour, of the unwashed samples in 
each case. He would say that sample IV6 is very similar to u 
mild Grenada, whilst samples Vi and Vli have more of the 
Trinidad quality. Some of the samples show signs of mould, 
which of course detracts from their value.” 

This firm also offered the following general remafts with 
regard to the condition of the West African cocoa trade. 

“ The bulk of the cocoa which comes over to the European 
market from West Africa lia.s received»hardly any fermentation 
at all. The pods are simply opened and the beans dried without 
any attempt at proper fermentation. In our opinion no amount 
of grading of this kind of cocoa would materially improve the 
price. On the other hand, if the cocoa is properly prepared, as 
is done in the Portuguese island of San Thome and in the British 
island of Grenada, a superior quality of cocoa would be obtained, 
and if fermentation is done regularly the qualify will be 
uniform.” 

Samples of the cocoa were also submitted to a firm of brokers 
in London for valuation. They reported on them as follows: — 

■■ Sample No. I.—Bold, colory reddish, even but dark ‘break ’; 
worth about 50 to 51 shillings per cwt. 

“ Sample No. IVa.—Pale reddish, fairly good ‘ break ’; worth 
about 50 shillings per cwt. 

“ ^mple No. IV5.—Pale reddish, apparently washed, part 
lean and small; worth about 49 shillings per cwt. 

“Sample No. Va—Bull reddish, fair ‘break’; worth about 
49 shillings per cwt. 

“Sample No. Vb. —Very dull, dark ‘break’; worth about 

47 shillings per cwt. 

“^iample No. Via.—Very dark, dull ‘break’; worth about 

48 shillings per twt. 

“ Sample No. VI6.—Very grey and coated, but fair ‘ break ’; 
worth about 48 shillings per cwt. , 

‘‘ During the past few months [i.e. late in 1905] prio^ of 
almost all descriptions of cocoa have favoured buyers, owing to 
laTge crops of Trinidad, Bahia and African sorts, and present 

values are moderate. Cocoa cured andVprepared as samples 

> 

• Since these valuations were made prices of cocoa beans have variec 
considerably, ro that the figures quoted are only of value for comparison witl 
pricis obtainable fur standaid varieties at the same time, vis, medium Oeyloi 
at 46s. to 63s. and St. Thomd at fiOs to 63s. per cwt. f 
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represent would attract attention and compete with St. Thom4 
and West Indian kinds and would letch good prices here.” 

As most of the West African cocoa which reaches this country 
is imported via Liverpool, it was considered advisable to have 
the samples valued also by a firm of brokers in Liverpool. This 
firm reported as follows: — 

Samples Nos. Ya, Yb and lYb we consider good cocoas, the 
value of which to-day would be 42 to, 43 shillings per cwt. ex quay 
Liverpool, usual tarnns. 

“ The other four samples coiitain defective beans and are there¬ 
fore not quite the same value as the first three. They w'ould 
probably realise 40 to 41 shillings per cwt., usual terms. The 
‘ usual terms ’ means landing expenses, and less per cent, 
discount,^merchants’ and brokers’ commission, &c., all to be pa’d 
by importer.” 

General Cuiielv.tiunx and Recoviinendatioiis. 

The foregoing results show that thVse samples of cocoa appear 
to be superior to the ordinary West African cocoa now imported 
into this country, and that if cocoa similar to the present set of 
samples could be regularly exported it would probably secure 
better prices than are now generally obtainable for the West 
African product. 

These preliminary experiments in the improvement of cocoa 
may therefore be regarded as having given promising results, 
and it is desirable that they should be continued. .Tudging from 
the results of the present examination, it would seem that future 
progress may probably best be made by devoting attention to the 
mode in which the fermentation is carried out, since on this the 
flavour, aroma and colour of the product will principally depend. 

The information contained in the foregoing report was com¬ 
municated to the authorities in the Gold >Coast Colony, and it 
was suggested that small consignments of the best quaUty of 
cocoa produced by different planters should be sent to the united 
Kingdom for sale, in order to obtain trustworthy information 
regarding the value of the better grades of Gold Coast cocoa in 
the open market. 

This suggestion was approved by the Governor of the Gold 
Coast, and subsequently information was received that it had 
been decided to ship 20 tons of cocoa, selected by the Director 
of Agriculture and consisting of “ one ton lots,’’ from 20 dift‘&-ent 
farmers, for sale in this country. It was arranged by the 
Imperial Institute that these consignments of cocoa should.be 
sold at public tauction in Liverpool. 

’Th<‘.-first consignment, consisting of 114 bags ex “Nigeria,” 
was received by the brokers on the 19th J anuary, 1907. 

The brokers withdrew samples of the different lots included ita 
this ooasigumeut furnished the following report r^arding 

them; — * 

“ No. 1 f20 bag^).—Bright, clean, beans of fair siee but not 
sufficiently fermented; very saleable quality, worth 67s. to 68*. 
pwcwt, 
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“ No. 2 (20 bags).—Bright, clean and sound beans of fair size 
but only partly fermented; very saleable quality, value 68«. 
per cwt. 

“ No. 0 (19 l^gs).—Bright, sound beans, on the whole fairly 
well fermented but containing some percentage of unfermented 
beans mixed with small beaus; very saleable quality, value 68«. 
to 69i(. per cwt. 

“ No. 4 (15 bags).—Largb beaus of good ^ality and well 
fermented. The most desirable lot; very saleame, value 73«. to 
75s. per cwi. » , * 

“ No. 5 (13 bags).—Sound beans of fair quality but mostly 
unfermented and mixed with small beans; saleable, value about 
06.'!. per cwt. t 

“ No. 0 (9 bags).—Bright beans of fair quality biTt’mixed 
with small and defective beans; value about 64.'i. per cwt.; 
saleable. 

“ No. 7 (7 bags).—Beaus of moderate quality and fair size; 
distinct traces of mouldy beans: value about 63jf. per cwt. 

“ No. 8 (11 biigs).—Fair quality, mostly unfermented beans 
mixed with small and thin beaus; value about 65.s'. per cwt.” 

The u hole of this consignment was sold at an average price of 
08s. per cwt. 

All the parcels were saleable cocoas, but No. 4 was specially 
commended as lepreseuliug the standard of quality which should 
be aimed at. Such cocoa would compete with the better kinds, 
such at St. Thome, whereas if only slightly below this in quality, 
the price realised would be from Ox. to 7.s-. 6d. per cwt. lower. 

The second portion of the consignment consisted of 60 bags 
cx ” Akabo,” which were received at Liverpool on 2nd February, 
1907. The following opinions of the different lots were supplied 
by tlw brokers previous to the sale : — 

“ IV. (5 bags).—Good, fair beaus of good size mixed with 
slutey beaus. Value about 68.v. per cwt. 

“V. (7 bags).—Fair quality, mixed with small and defective 
beaus. Value about 67s. per cwt. 

“ VI. (12 bags).—Fair quality but small and unfermented. 
Value about 67s. per cwt. 

“•VII. (i;j Ivigs).—Fair quality, mixed with small and lean 
beaus. Value about 68s. per cwt. 

“ VIII. (9 bags).—Fair quality, mixed with small and defec¬ 
tive beans. Value about 67s. per cwt. * 

“ IX. (14 bags).—Moderate quality, very small, badly dhred, 
and mixed w'ith defective beans. Value about 65s. per cwt.” 

The lots were sold separately and realis^ the following prices 
in bond:— • 


IV.—70s. per cwt. 


V.—68s. 

VI.-67S. 


If 


M 


VII.-t69s. per cwt. 
VIII.-66S. „ „ 


>1 >> 
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The brokers stated that they were rather surprised at the high 
price realised by one or two of the lots, which went to a Con¬ 
tinental buyer. 

Samples of the different lots were supplied to several English 
manufacturers, and in certain cases criticisms and valuations were 
obtained, which may be quoted. 

One firm stated that the^'could not report favourably upon 
the cocoa, since none of the lots ^ould rank as average good 
Grenada estate cdcoa. They added that lower grades of cocoa, 
like the present consignments,“are o^ten keenly bid for by makers 
of common chocolate, and realise prihes which, in their opinion, 
are much higher than the quality justifies. They prefer not to 
buy such cocoas themselves, so long as good estate cocoa can be 
obtainedvvt a reasonable price. In their opinion Nos. 2, 3, 4 (ex 
“ Nigeria ”) and No. IV. (ex “ Akabo ”) appeared to be the best 
samples, at the same time they considered that better cultivation 
and more experience in fermenting the beans would lead to 
considerable improvement ‘in the quality of the cocoa. 

A second firm of manufacturers classified the cocoas, as regards 
commercial value, in five divisions as follows: — 


A. 

B. 

C. 

D. 

E. 


Nos. 4 and IV. 

>) 3 ,, 7. 

1 2 . 

” 5, 8,’ V., VI., VII., VIII., and IX. 

„ 6 . 


The Arabic numbers represent the samples ex “ Nigeria,” the 
Roman those ex “ Akabo.” 

They stated that samples 4 and IV. alone appeared to have 
had any effective fermentation, and that even in these samples it 
is not quite regular. 


Conclusions. 

For comparison with the prices obtained for these Gold Coast 
cocoas the following particulars may be quoted regarding the 
current rates for cocoa in Liverpool and London at the time of 
the sales: — 



L-iverpool Market, January 23, 1907. 

• Per Cwt. 
s. s. d. 

San Thom4 


.73 to 74 .0 

African 

• 

. 62 „ 70 0 

• 


January 30. 

San Theme 


. 69 „ 72 b 

African 


'.60 „ 69 0 

« 

' 


February 6. 

San Thome 

♦ ' • 

. 80 „ 84 0 

African 


.ISO „ 69 0 
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Ceylon 


London Marhet, January 23, 190T. 


Plantation; 


special marks ... 
,, red to good 
Native estate, ordinary to red 
Small to good.red . 


Per Cwt. 
f. i. d 

76 to 95 


76 

65 

60 


86 

77 

95 


78 „ 85 


63 

70 


75 

82 


Java and Celebes... 

African; — 

San Thome ... 1 ,, , 

Cameroons C^rey to colory 

Accra. Pair reddish ... 

Congo ... Bed to colory... 

A comparison of the brokers’ valuations of the eight lots 
ex “ Nigeria ” with the Liverpool prices of the same dqj» shows 
that one sample, No. 4, was considered to be superior to the 
best West African cocoa then offered on the market. Three 
other samples. Nos. ], 2, and 3, were valued at a little below 
the top market price, viz., at 66,?. to?69s. per cwt., whilst the 
other four lots were valued at from 63s. to 66s. per cwt, at a time 
when 60s. was the lowest market quotation for West African 
cocoa. 


Sample No. 4 of this consignment was of very good quality 
and was commended by the manufacturing firms consulted. 
There is no doubt that if cocoa of this quality can be regularly 
prepared in the Gold Coast it will realise very good prices in 
the market. 

The six lots ex “ Akal)o ” realised from 65s. to 70s. per cwt. 
compared with the market price of 60s. to 09s. per cwt. Only 
one sample. No. IV., realised 70s. per cwt., but three others, 
Nos. V., VI., and VII., fetched 68s., 67s., and 69s. per cwt., 
respectively; whilst the other two were sold at 65s. per cwt. 

The principal defect of these Gold Coast cocoas as a whole 
is infUlficient fermentation, which considerably reduces their 
market value in comparison with other varieties. If the pre¬ 
paration of the cocoa could be improved in this respect, much 
better prices would be realised. In , addition, the presence of 
small and mouldy beans in many of the samples also reduces 
their quality and value. The occurrence of a considerable pro¬ 
portion of small beans is no doubt due to defective methods 
of cultivation, whilst the development of mould in some of the 
coco&s may be attributed to insufficient drying after fermenta¬ 
tion. Considerable improvement could be effected in all these 
directions, with the result that the quality of the cocoa would 
be greatly enhanced. The native farmers should he encouraged 
to produce cocoa similar to sample No. 4 ex “ Nigeria.” • 


Cocoa from Bhitish Honi\^has. 

This sample of cocoa from British ^Honduras was received at 
the Imperial Institute from the Colonial Office^in 1907. 

The sample weighed 30 lb. and consisted of fairly large, plump, 
well-fermented Imans, which possessed a good “ break and were 
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T+i. tftste was mild and not 
free from mouldiness. Its taste was .. 

• M to the best Rrades of Tri&idbi 

The cocoa was , market and a finm of brokact 4h 

cocoa which reach that u’wwild*meet with a m&y 

whom it was "^ed stated 

sale in this conntp. . . i the usual conditions, at a tjaw 

■ E«';;.. no- <« 

I12s. percwt. r 

Koi,a Ntf^s. 

•j 11 ill kola nuts is carried on in the West 

Africrri'cnS tlic (toVl Coast an.l Sierra Leone being large 
exportftW’. while Southern >jgcria and Garalna are large 

importers. 

E.rporU of Kohl KuU from the Gold Coast in 190i. 

' « TTl-- 


The United Kingdom 
(tennany 
Southern Nigeria 
Other places 


Quantity. 

Packages. 

Tf) 

. 2,159 
. d.tWT 


Value. 

£ 

117 

1,870 

70,808 

111 


Er-ports of Kola Nats from Sierra Leone in 1907. 


United Kingdom 
Other places 


Fresh nuts. 
Weight. Value. 
Tons. £ 

5i 513 
1,305 113,085 

l,370i 113,598 


Dried nuts. 
Weight. Value. 
Tons. £ 

2? «'55 

1 21 


In the case of fresh nuts the places other than the United 
Kingdom are all on the We.st Coast of Africa. 

Koi-a Nvts from the Gold Coast. 

These samples of kola seeds, commonly known as “ kola nuto,” 
were included in a collection of products forwarded for examina¬ 
tion \o the Imperial Institute by the Director of Agriculture in 

the Gold Coast, and were received in January, lyut). . 

Two varieties of sMs, white and red, were 
analys«, and both fresh and dried specimens of each w^ 
plieA It was stated that the Hausas, who are the W®" 
Jh^sers of tfiLe seeds, prefer the white to t^ red 7«®ty;^ 
believe thfit they lose a large proportion of their tonic 
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when dried. It ^ hnro coa^wra^ 

analyses made of tiie white and red seeds in the fiesh and diuft. 
condition, in Order to determine whether there is any support; for 
the native opinion. 

The samples were collected in East Akim, and were v as 
follows: — 

Freiih White Kola Seeds .—This .sample, weighing 210 grams, 
consisted of eleven seeds of the size of farge chestnuts. They were 
packed in damp charcoal, and appeared to lie quite fresh on 
arrival. The seeds had a iv>Je strJlw colour, but the freshly-cut 
surface rapidly turned brown. 

Fresh Red Kola Seeds .—Twelve seeds, the total weight of which 
was 290 grams, were supplied. The speds were the size of chest¬ 
nuts, and were carmine externally and pink internaily. On 
cutting the seed, the exposed surface soon turned brown. 

Kola Seeds, Dry, White .—They were very hard and of a dark 
reddish-brown colour. Fourteen seeds weighed 72 grams. 

Kola ,'>eeds. Dry, Red .—They nerc very hard, and of a reddish- 
brown colour. Nine whole seeds and ten pieces weighed in all 
87 grams. 

The percentage of moisture and of total alkaloids in the kola 
.seeds were determined, with the following results: — 


— 

Moisture. 

Total alkaloids, prindpally 
caffeine. 

1 Calculated on 
original 
substance. 

Calcnlated on 
water-free 
substance. 

FreshHeeds, white . 

« » ••• 
Dry seeds, white . 

II II red . 

t Per cent. 
67-7 

65-9 

11-8 

15-6 

Per cent. 
0-76 

0-88 

219 

1-97 

Pei cent. 
2-36 

200 

2-48 

2-33 

i 


Samples of the dry seeds were submitted to commercial experts, 
who reported that they were rather small and in a musty con¬ 
dition. Most of the seeds were whole, whereas buyers in this 
coufttry prefer^hem split. It was thought that kola seeds of the 
quality of the samples might realise lid. per lb. in London, but 
the current value of good qualities is 2|d. to 2Jd. per lb. The 
experts stated that the colour does not appear to make any difier- 
ence, as white and red seeds sell equally well here, and if there is 
any preference at all it is in favour of the red variety. 

The results of the chemical examinati^ show that there is 
little difference in the amount of caffeine pAsent in the white and 
red seeds, although in these four samples the white seeds have a 
slight advantage in this respect. It would, however,, be unsafe to 
conclude, without further analyses, that the white seeds contain 
ns a rule more caffeine than the red. 
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Tie results of the present mestigation do not support the view 
that the seeds deteriorate on drying, as the proportion of caffeine 
calculated on the dry material is a little higher in the dry than 
in the fresh seeds, though no doubt the latter arg more agreeable 
for chewing as a condiment. 

Bitter Kola Nuts from the Gold Coast. 

The samples were rece'ived in' December, 1906, and were 
described as follows: — 

“ AI. Eleven bitter cola nuts; native name Bisetro (False 
Cola).” 

“All. One hundred nuts of Bisetro (False Cola), dried; 
when fresh the nuts weighed 11 lb., and dried to 
"■ 51b. lOoE.” 

“ BI. Eighteen bitter cola nuts; foliage very large; appears 
to be a different tree from the above.” 

The nuts, which consisted of four cotyledons, were dark brown, 
and varied between one and two inches in length. Some of them 
were wedge-shaped, while others were irregularly four-sided. In 
Sample All, which had been dried, the nuts had separated into 
the cotyledons. 

There was no very marked difference between the three samples, 
except that AI and BI were whole nuts, whereas All consisted 
of split nuts. In all three cases the nuts were somewhat larger 
than those of commerce. 


The percentages of moisture and of total alkaloid in the nuts 
were determined with the following results: — 




Total alkaloids, principally caffeine. 


Moisture. 

Calculated on 
material as 
received. 

K*' 

Calculated 
on dry 
material. 

AI . 

Per cent. 

11-8 

Per cent 
1-165 

Per cent. 

1-32 

An . 

10-1 

i 1-186 

1-31 

BI . 

12-4 

i 1-485 

1 

1-69 


The alkaloid obtained in the determinations was crystalline, 
and consistedualmost entirely of caffeine. 

■ The amount of total alkaloid present in these specimens agrees 
with that usually recorded for ordinary kola nuts which contain 
from 1 to 2 per cent. , 

Wild Kola, Sterculia iSpbcies, from Northern Nigeria. 

This spwimen.cff “ wild kola,” Sterculia sp,, known by the 
natives ns. Migin Goro, was included in a collection of native 
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products which was forwarded by the Forestry Officer in Northern 
Nigeria. 

The specimen was labelled “ Wild Kola, ^terculia sp.,” and 
consisted of 25 gr^ims of the seeds of the plant. 

Chemical examination .showed that no caffeine or other similar 
alkaloid is present in the seeds, which cannot therefore possess 
any of the properties of ordinary kpla. The material does not 
appear to he of any commercial value. ' (April, 1907.) 

•i 

“ Ranawaka Tka ” AND IjiEAVES'AND Fi-OWERS OF Cassia 
avriculata Prom Ceylon. 

A sample of the leaves of Cassia avrirailala, known as “ Rana- 
wara tea,” prepared and packed in a forjn reiuly for sale, was for¬ 
warded for examination to the Imperial Institute from “Ceylon 
in 1904, and was the subject of a preliminary report. It was 
found that the leaves contained a small amount of alkaloid, prob¬ 
ably caffeine, but the quantity of loaves available was too small 
to permit the alkaloidal constituent to be'definitely identified. 

A larger quantity of the “ tea,” together with samples of the 
unprepared leaves and flowers of the plant, was accordingly for¬ 
warded for further investigation to the Imperial Institute by the 
Superintendent of the (Tovernirient School Gardens, Colombo, and 
was received in August, 1905. 

The samples consisted of (1) seven pounds of “ No. I Rana- 
wara tea,” which resembled the sample previously examined; 
(2) seven’pounds of the dried leiives—these were brownish-grey, 
thin and brittle, about one inch long and a quarter of an inch 
wide; (3) three and a-half pounds of expanded flowers, consisting 
largely of dried yellow petals: and (4) three pounds of unexpapded 
grey flower buds. 

All the samples were (inrefully examined for the presence of 
caffeinjg, but this alkaloid, or one resembling it, could only be 
detects with certainty in the sample of “ No. 1 Ranawara tea.” 

In order to explain the presence of caffeine in the prepared 
‘‘ tea,” and its absence in the leaves and flowers, attempts were 
made to ascertain if ordinary tea, either as leaf or dust, had been 
added. Careful microscopical examination, however, failed to 
reveal the presence of tea leaves or dust. 

The presence of a minute quantity of caffeine in the “ Rana¬ 
wara tea,” and ihe failure to discover this alkaloid in the un¬ 
prepared leaves and flowers of Cassia auriculata, suggest the pos¬ 
sibility of the presence of caffeine being due to some substance 
having been added to the Cassia avririilafa leaves ih the course 
of the preparation of the “ ten.” • 
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INDEX. 

Botanical names are printed in italics. 


Abyssinia, beans from.. 

„ chick pea from . 

„ cofEees from. 

„ millets from. 

„ peas from .-. 

Acetone.... ,. 

Albumin., . 
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INTRODUCTION. 

Tile selection ot reports on rubber now brouglit together relate 
(iliiefly to the composition and quality of the rubber furnished by 
well-known rubber-producing trees, such as Heoea brasiliensis, 
grown in different countries and under different climatic condi¬ 
tions and ])repared in different ways, as well as to rubber fur¬ 
nished by a number of other trees and plants which are less well 
known, many of which however may prove to be of value in those 
countries in which the cultivation of Hevea and other important 
rubber producers is not possible. These reports have nearly all 
been made at the request of the Governments of the British 
Colonies concerned, and are based upon investigations and 
analyses conducted in the Scientific and Technical Department 
of th* Imperial Institute, which have engaged the attention of 
several members of the staff, especially Mr. Harold Brown and 
Dr. S. S. Pickles. In m.any cases these investigations have been 
followed by technical trials by manufacturers and valuations by 
well-known brokers, of whose assistance I take this opportunity 
of expressing my cordial acknowledgments. 

In addition to the results recorded in these reports a very con¬ 
siderable body of work has been carried out in the Scientific 
and* Technical J.)epartment of the Imperial Institute relating to 
those unsolved problems of the rubber industry, such as the 
best metiiods of coagulating latex and of curing rubber, the 
causes of “ tackiness ” of rubber and of the peculiarities in com¬ 
position of one and the same rubber when cultivated under 
different conditions. It has not been thought desirable to include 
the results of these preliminary investigations with the present 
reports, because in most cases definite conclusions have not been 
reached, and in any case these results await further evidence 
derived from experiments now in progress in the various Agri¬ 
cultural Departments in the Colonies befofe trustworthy con¬ 
clusions can be drawn. 
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For similar reasons the results of investigations into improved 
methods of analysis and into the correlation of the results of 
chemical analyses and physical tests which have not yet reached 
finality are not included. The problem of the ^xact connection 
between chemical composition and physical properties is one of 
the most important for the future of the rubber industry, and 
will only be solved by investigations conducted on strictly scien¬ 
tific lines. Owing chiefly to the complex chemical nature of 
rubber and to l^he fact that special methods of research are 
required, some time must ela,pse before our knowledge of the con¬ 
nection between composition andieiasticity, strength, and other 
physical properties, on which the commercdal value of rubber 
depends, can be placed on a satisfactory tooting. 

The rubber planting industry is now in a transition stage, and 
is faced with several problems which will only be satisfactorily 
solved by systematic research, much of which must necessarily 
be conducted on the spot. It is a welcome and liopeful feature 
that this need for investigation is generally recognised, and not 
only are these problems being attacked by the Government Agri¬ 
cultural Departments in the tropics, many of which are (amduct- 
ing investigations in conjunction with the Imperial Institute, 
but many of the larger xdantation companies have engaged the 
services of scientific si)ecialists to conduct investigations into the 
important problems of tapping, coagulation, curing, and the 
large subject of the hygiene and jjathology of rubber plantations, 
upon the successful solution of which the future of this great 
industry depends. 

So long as rubber commanded a very high price considerable 
importance attached to those plants which furnished even a rela¬ 
tively small amount of this material, since the profitable separa¬ 
tion of the rubber from resins and other foreign substances natur¬ 
ally associated with it in the latex was commercially possible. 
With a very considerable fall in the price of rubber and 
with a greatly enhanced production first-class rubbei* these 
secondary and inferior sources of the material are less likely to be 
of importance. A number of such products are alluded to in 
these reports, some of which also relate to gutta pcrcha, which is 
closely allied in some respects to rubber, and w’as once very exten¬ 
sively employed and purchased at a high price for certain elec¬ 
trical purposes. Now, however, the commercial position of gutta 
percha is greatly changed, owing to the fact that rubber itself in 
combination with other substances can be employed for many of 
those purposes for which gutta percha was not long ago alone 
suitable. 

Lastly refft’ence may be made to the investigations conducted 
at the Imperial Institute into the value of the seeds of the Para 
rubber tree as a source of oil, as to which reports are included in 
the preserft series. IJ is now some years ago since the oil coltt- 
tained in these seeds/was first investigated as to its composition 
and uses at the Imperial Institute. It was shown that the kernel 
of this seed, which^is easily removed from the thin shell, contains 
nearly half itS weight of oil. This oil was found closely to re¬ 
semble linseed oil in its composition and properties, falling into 
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the class of drying oils, which are used in the manufacture of 
paints, of linoleum, and of other materials. It was shown that 
this oil would command about the same value as linseed oil, and 
that there would be a considerable demand for it as a substitute 
for linseed oil. At first the matter did not seem to be of much 
immediate importance. Baibber was commanding a high price, 
and the planter was not inclined to devote attention to a bye- 
product. Moreover large quantities’o4 seed were not then avail¬ 
able, and all seeds were readily taken up at high prices for plant¬ 
ing purposes. With the maturing^ of large rtft)ber plantations 
all over the world the neetU |or seed for planting is rapidly 
dimiuisliiug, and an enorniUus (juuntity of seeds is becoming 
available. At the same time the fall in the price of rubber and 
the ciuaimstauce that the cost of labour in the plantations will 
certainly increase has caused the planter to consider the ipfestion 
of finding a market for the seeds. The present time is favour¬ 
able for the production of rubber seed oil, since it now will com¬ 
mand a higher price than tlptf originally quoted, owing to the 
scarcity and consequent greater value of’liuseed oil. The reports 
on this subjeci which are imdudt'd in the “ .V])pendix ” sum- 
niaiise the present ])osition of the question. The residue or cake 
left after expression of (he oil would he of value as a manure and 
also possibly as a feeding stuff for animals, and trials on this 
subject have now been instituted by the Imj>erial Institute, whilst 
the (|uestion of the cost of c(dlecting the seeds, and the possibility 
of expressing the oil on the sj)ot, are (‘iigaging the attention of 
rubber planters in several Colonies. 

It may be useful to add that specimens of all the materials 
described in these reports are to be seen in the Public Galleries 
and Kefereuce Collectioiis of the fniperial Institute. 

It may also he added that reports on rubber investigations and 
information respecting the problems of the rubber industry are 
imblished in the (juarterly “ Bulletin of the Imperial Institute." 
• 

Wvxnii.vM It. l)uNST.\ii. 

Seiitember, 1911. 
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PAEA BtJBBEE. 

Hevea brasiliensis, Muell. Arg. 

The Para rubber tree belongs to the natural order Euphor- 
biaceffl, and is a native of the Amazon Valley, where it occurs 
principally to the south of the main stream in the countries of 
Brazil, Peru, and Bolivia. It is widely distributed throughout 
this region, being fonndr in the low-lying forests of the lower 
Amazon, whicl^ are subject to annual inundations, and also, 
further up the river, on the higher ground which is never flooded. 
The characteristic features of the*<?iimate of the low forests are a 
considerable rainfall well distributed throughout the year, and a 
very uniform temperature. 

Hevea hrasiliensis is a:large forest tree which attains a lieight 
of 60'ieet and a circumference of 10 to 12 feet. It is the chief 
source of the world’s supply of rubber, and the product which it 
furnishes is also of the highest quality, forming the market 
standard of value. The amount .of Para rubber produced in 
South America during fhe season 1909-10 was over 39,000 tons, 
or nearly one half of the world’s estimated total supply of 80,000 
tons in the year 1910. 

The Para trCe has proved to be very suitable for general culti¬ 
vation throughout the troiiics, and it has been successfully intro¬ 
duced on a large scale into Ceylon, the Malay Peninsula, 
Sumatra, Java, and Borneo, where its cultivation now forms one 
of the most important planting industries; it is also being grown 
to a smaller extent in Southern India and Burma. The Para 
tree has been planted experimentally in most of the British 
Colonies and Protectorates in Africa, in Seychelles, in British 
Guiana, and in some of the West Indian Islands, and in many 
of these countries it has given very promising results. 

It is estimated that at the end of 1910 there were 600,000 acres 
planted with Para rubber trees in Ceylon and Malaya and 140,000 
acres in the Dutch East Indies. The yield of rubber from culti¬ 
vated Para trees in the East was about 8,000 tons in 1910, The 
plantation Para rubber is of very high quality, and up to the 
present it has usually realised }u-ices slightly in excess of that of 
fine hard Para from South America. 

In Brazil the Para trees are tapped by making a number of 
small incisions in the trunk, and the latex is afterwards coagu¬ 
lated by exposing it in thin layers to the dense smoke given ofi 
by the burning shells of certain palm nuts. TJje rubber is thus 
obtained in the form of large balls, composed of concentric layers, 
and it has a strong odour of (creosote derived from the smoke. 

Many methods of tapping have been tried on the Para plan¬ 
tations in Ceylon and Malaya, but the one most generally adopted 
at present is the herring-bone or half herring-bone system, which 
consists of a verticaj channel with lateral cuts communicating 
with it on one or bo^h sides. The lower edge of the cut is usually 
re-op<‘Bed every other day by pricking or by paring off a thin 
slice of bark, whp a fresh flow of latex occurs. The yield of 
latex increases w'ith successive tappings until a maximum is 
reached and then it gradually diminishes. The latex is usually 
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coagulated by the addition of a little acetic acid and the rubber 
is prepared in biscuits, i.e., thin circular cakes, or by mdbns of 
machinery in sheet, crepe or block. 

The average ^iekl of smoked rubber from forest trees in the 
Amazon area has been given as kilos (5-6 lb.) per tree per 
annum, whilst the average yield of dry rubber from the whole of 
the trees tapped in tlie Malay Peninsula during 1908 was 1 lb. 
15J oz. per tree. In Negri Sembilan,ghowever, the average yield 
of dry rubber from over 300,000 trees was 31b. oz. in 1908. 

The results of the examination ^t the Imperial Institute of 
Para rubber from India, tbe^’l^ederated Malay States, Seychelles, 
Zanzibar, Southern Nigeria* Trinidad, and Dominica are given 
in the following section. 


India. 

I .—Fura Rulthei- fioiii Mcrjjui, Fiiniui (1907). 

• 

This sample of Para rubber, prepared from trees in the Govern¬ 
ment ])lantatiou at Mergui, weighed about 2 oz., and consisted 
of two thin sheets of pale rubber, which was clean and well pre¬ 
pared. The physical properties of the rubber were very satis¬ 
factory. 

A chemical examination furnished the following results: — 



Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

0-5 

— 

Caoutchouc 

95-2 

95-7 

Resin . 

10 

1-6 

Proteid 

2-4 

2-4 

Ash . 

0-3 

0-3 


The rubber was valued at b*. 6<Z. per lb. in London, with fine 
hard Para from South America quoted at 5s. 2d. per lb., and 
Para biscuits from Ceylon and the Federated Malay States at 
5s. Qd. per lb. 

The rubber was of excellent quality, and compared favourably 
in composition and physical properties with samples of Para 
rubber from Fey Ion and the Federated Malay States. Consign- 
mests of similar character would find a ready sale at good prices. 

il .—Para Rubber from Kullur, Nilyiris (1908). 

The sample was labelled as follows:—“No. 4.* Para rubber 
from trees planted in the Government Experimental G;*i-den, 
^ullar (1,300 feet), Nilgiris, in April, 1902; colleijted June, 
1908.” It weighed 7J oz. and consisted qf two large biscuits of 
dark brown rubber, containing traces of vegetable impurity. The 
rubber was of good quality but rather deficient in strength. 

The results of the chemical examination, are given in the 
following table: — 
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Rubber as 

Composition 


received. 

of dry rubber 


Per cent. 

Per cent. 

Moistuj-e 

0-8 

— 

Caoutchouc 

92-0 

'■ 92-8 

Resin . 

2-6 

2-6 

Proteid 

30 

30 

Ash . 

1-6 

1-6 


Tlie rubber wi s valued at 5s. to Os. 2(1. per lb. in London, with 
fine bard Para quoted at O'i. Id. per lb. and ])lantation Para 
biscuits from Peylon and the Federated Malay States at O.i. dd. 
to 5s. 9d. per lb. 

This rubber was very satisfactory in {■onii)osition but flic 
biscuiii'. were dark cnloured and contained specks of vep'etablc 
impurity. 

III.— Pam Hubher fmiii Hwliar, NiJtjicis ( 1 !} 08 ). 

The specimen bore tbc foliowiiii>' label:—“No. 5. Para 
rubber from the (loveinuient Experimciiiul (iardens, Hurliar 
(2,400 feet), Nilgiris. 'iVees planted November, 1898; rubber 
collected November, 1907.” It weighed 17] ois. and consisted of 
two biscuits and three long narrow strips of rubbej', rather uneven 
in colour, and containing tiaces of vegetable impurity. The 
rubber was in good condition and possessed fair strength. It had 
the following composition : • - 



Rubber as 

('omj)osition 


received. 

ot (liy rubber. 


Per cent. 

Pei- ccTil. 

.Moisture 

. 01 


fhoutcliouc 

. 91 '5 

91-9 

Resin 

. 3-9 

3-9 „ 

Proteid ... 

. 3-7 

3-7 

Ash 

. (l-b 

0-6 

rubber was valued at Os. id. to 5.s'. 5d. 

per lb., with 


hard Para quoted at S.v. Id. per lb. and plantation Para biscuits 
from Ceylon and the Federated Malay States at Os. 3d. to Os. 9d. 
per lb. 

This sample of Para rubber was much lighter in colour than 
the preceding specimen, but like the latter it contained minute 
vegetable fragments which should be removed from the latex by 
straining. 


Fedeeated Malay Stai-es (1906). 

These samples of Para rubber, which had been specially pre¬ 
pared in the Federafted Malay States, were forwarded to the 
Imperial Institute by the Director of Agriculture at Kuala 
Lumpur, wit^a request that they should be submitted to chemical 
examination in order to determine their purity. 
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The samples, sixteen in number, furnished the following results 
on chemical examination : — * 


Sample. 

• 

Description. 

Weight. 

Moisture. 

Caoutchouc. 

.s 

'So 

V 

Proteid. 

i 

i 

1 


Orfpe, pale yellow . 

* 

^ams. 

t 

Per 

cent. 

Per 

cent. 

Per 

«cnt. 

Per 

cent. 

Per 

1 cent. 

1 

, 245 

•0-22 

94-60 

2-75 

2-27 

0-16 


Large thin biscuits, pale ... J 

•225 

0-36 

94-81 

2-23 

2-31 

0-29 

3 

Thin sheets, pale, opaque ... 

255 

0-54 

94-68 

1-64 

2-66 

0-48 

4 

Crepe, almost white. 

180 

0-26 

92-64 

3-58 

3-18 

0-31 

5 

Crepe, dark brown. 

235 

o-oo 

93-45 

2-89 

2-50 

0-56 

(i 

Sheet, very pale 

230 

0-38 

94-40 

1-78 

3-08 

1 0-36 

7 

Crepe, almost white. 

2()0 

0-.32 

93-68 

2-83 

2-9/ 

0-18 

8 

Large hiscuit, pale 

250 

0-42 

95-01 

1-38 

2-13 

0-46 

9 

Crope, light brown. 

240 

0-28 

94-48 

2-82 

2-19 

0-23 

10 

Corrugated sheet, rather dark 
Corrugated sheet, pale 

280 

0-44 

94-82 

2-45 

1-94 

0-35 

11 

280 

0-38. 

9.5-15 

1-83 

2-36 

0-28 

12 

Corrugated sheet, rather dark 

280 

0-3(i 

94-87 

2-07 

2-36 

0-34 

13 i 

Corrugated sheet, nale 

320 

0-52 

93-42 

2-57 

3-06 

0-43 

14 ; 

Civpe, yellow. 

300 

0'42 

93-53 

3-01 

2-90 

0-14 

la 

Thin sheet, pale . 

280 

0‘TJ 

90-35 

1-87 

1-.35 

0-21 

]G : 

i 

Sheet, pale .... ' 

.340 

0-.38 

95-47 

1-75 

2-13 

0-27 

Miuimum values. 

_ 

0-22 

92-64 

1,38 

1-35 

0-14 

Maximum values.| 

— 

0-CO 

96-35 

3-58 

3-18 

0-56 


A survey of these figures shows that the samples taken as a 
whole ai'e of excellent quality^ the amount of caoutchouc ranging 
from 92‘64 to 96'85 per cent., the resin from 1‘38 to 8'58, the 
ppoteid fi'om 1’35 to 3’18, the ash from 0'14 to {)‘56, and the 
moisture from 0'22 to ()’(i() per cent. Four of the samples contain 
over 95 per cent, of caoutchouc, and in seven others the amount 
of this constituent lies between 94 and 96 per cent. 

In the following table the eleven samples containing over 94 
per cent, of caoutchouc are arranged according to the amount 
of this constituent present; — 


— 

Moisture. 

Caoutchouc. 

Besin. 

Proteid. 

Ash. 

1- (Np. 15) ... 

0-22 

96-35 

1-87 

1-35 

0-21 

2. (No. 8) 

• 0-42 

95-61 

1-38 

2-13 

0-46 

3. (No. 16) ... 

0-38 

95-47 

1-75 

2-13 

0-27 

4. (No. 11) ... 

0-38 

95-15 

1-83 

2-36 

0-28 

5. (No. 12) ... 

0-36 

94-87 

2-07 

2-36 

0-34 

6. (No. 10) 

0-44 

94-82 

2-45 

1-9^ 

0-.35 

V. (No. 2) 

0-36 

94-81 

2-23 

2-31 

0-29 

8. (No. 3) 

0-54 

94-68 

1-64 

2-66 

0-48 

9. tNo. 1) 

0-22 


2-76 

2-27 

0-16 

0. (No. 9) 

0-28 

94-48 

2-82 • 

2-19 

0-23 

1 (No. 6) 

0-88 

94-40 

1-78 

1 

3-08 

0-36 


It will be seen from this table that sample No. 16, which con¬ 
tains the highest percentage of caoutchouc, has the lowest pet- 
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centages of proteid and moisture in the series, whilst the amount 
of ash is also low and not much above the minimum value; the 
percentage of resin is, however, a little higher than in the other 
three samples containing over 95 per cent, of caoutchouc. 

Tlie results of these analyses are of interest as indicating the 
high degree of purity which has been attained in the preparation 
of Para rubber from cultivated trees in the Federated Malay 
States. 


" Seychelles. 

1 .—Three specimens of Para Jdiiher from Seychelles (1908). 

No. 1. “Para rubber from Praslin.” 

Tins sample weighed 4 oz. and consisted of a small biscuit of 
rubber, brown externally, but white ami \ery moist within; it 
hud a strong sour odour when freshly cut. The rubber was weak 
and tore readily when stretched. 

No. 2. “ Para rubber from Victoria.” 

One biscuit of rubber weighing 7 oz. It closely resembled the 
preceding specimen No. 1 in appearance and physical properties. 

No. 8. “ Para rubber from Cascade.” 

One biscuit of rubber weighing 11 oz. It was very similar in 
all respects to the other two specimens. 

The results of the chemical examination are given in the follow¬ 
ing table: — 


Rubber as received. 



Praslin. 

Victoria 

(Jascade. 

Praslin. 

Victoria. 

Cascade. 

— - - 

Per cent. 

Per cent. 

Per cent. 

iPer cent. 

Per cent. 

Per cent. 

Moisture . 

17-2 

12-7 

12-6 


_ 

— 

Caoutchouc. 

77-7 

824 

81-7 

930 

944 

936 

Resin. 

2-3 

2-0 

2-7 

2-8 

2-3 

34 

Proteid . 

1-8 

20 

2-8 

24 

2-3 

34 

Insoluble matter 

1-0 

1'2 

0-2 

1-2 

1-3 

0-2 

Ash. 

04 

0'3 

04 

... 

0-3 

04 


These samples of Para rubber were stated to have been obtained 
from a small number of trees less than five years old, which had 
reached a t^ppable size. The results of the investigation 8h<Jwed 
that so far as chemical composition is (ioncerned the rubber was 
very satisfactory, as the analytical figures compare favourably 
with tho.se obtained for Para rubber from Ceylon and ■the 
Federated Malay ^’ates. In physii^al properties, however, the 
rubber was very deftctive, being exceedingly weak. This defect 
was no doubt due in part to the fact that the rubber had been 
prepared Mm yffung trees, but it seemed probable that the very 
moist condition of ihe biscuits had also contributed to the result. 
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II. — Two specimens of Para Rubber from Seychelles (190§). 

These specimens were stated to have been prepared from young 
Para trees 4 to G years old growing at the Botanic Station and at 
Government House in Seychelles. 

No. 1. Large cakes of rubber from g to 1 inch in thickness, 
light brown externally, but almost white internally. The rubber 
was rather moist and its el.nsticity and tenacity were poor. 

No. 2. Large biscuit of rubljer, 8 to f inch thick, almost black 
externally but light within. The rubber was much drier than 
the preceding specimen but rather wefik. 

The chemical examination the following results: — 



Rubber as received. . 

CompositioD of dry 
rubber. „ 


No. 1. 

« 

No. 2. 

No. 1. 

No. 2. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Moisture . 

12-4 

31 

— 

— 

Caovitchouc . 

81-5 

90-9 

93-1 

93-8 

Resin. 

3-3 

2-5 

3-7 

2-0 

Proteid . 

. 2-6 

3-4 

30 

3-6 

Ash . 

0-2 

.. 

01 

0-2 

01 


The samples were valued at about 6.?. per lb. in London with 
fine hard Para quoted at 8.«. Gd. per lb. 

In composition the rubber is quite satisfactory, and the results 
of the anal.vses agree closely with the figures obtained for the 
tJnee preceding specimens from Seychelles. The rubber is, how¬ 
ever, very deficient in physical properties, probably owing to the 
fact that it was prepared from young trees. This defect will no 
doubt tend to disappear as the trees become older. 

In appearance the rubber is fairly satisfactory, but the biscuits 
were made much too thick, and consequently they have not dried 
completely. 

The results of the examination of these specimens are dis¬ 
tinctly promising and indicate the probability that Para rubber 
of good quality can be successfully produced in Seychelles. 

^ III .—Para Rubber from Seychelles (1910). 

It was stated that this sample of Para rubber had been pre¬ 
pared from young trees 5 to 7 years old, and that the biscuits 
of lighter colour were dipped into hot water before drying. 

The sample consisted of 24 biscuits of rubber from 6 to 7 ingjhes 
in diameter and about | inch thick. The biscuits varied in colour 
from light to dark brown, but it was not possible to divide them 
into two distinct groups according to colon^ Specimens of the 
lightest and darkest biscuits were therefore taken for analysis. 
Some of the biscuits were slightly mouldy on the surface when 
received, probably through having been paeked'hefore they were 
quite dry. 
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The riibb'er was clean and well prepared, and the strength was 
fairly good. In the latter respect this sample of rubber was 
much superior to the specimen^ from Seychelles dealt with in the 
preceding reports. 

The analysis of the “ light ” and “ dark ” ‘biscuits gave the 
following results; — 

Ligjit 'biacuits. Dark biscnitB. 

Rubber •Composition Rubber Composition 
as received, j of drjsrtibber. as received, of dry rubber. 


Per cent. | Per cent 

Moistum. 0 7 ' I — 

Caontcnouc ... 033 ! fl4‘0 

Resin .: 27 , 27 

Proteid .' 3'0 3’() 

Ash .! 0-3 0;3 

' i 

These results show that the rubber is very satisfactory in 
chemical composition, the figures given above agreeing closely 
with those found for previous samples of Para rubber from 
Seychelles, and comparing far'ourahly with those recorded for 
plantation Para from f'eylon and Malaya. 

The rubber was submitted to brokers, w'ho valued the light 
biscuits at about 7s. per lb. and the dark biscuits at 6s. lid. 
per lb. in London, with fine liard Para quoted at 6.«. lid. per lb., 
and fine plantation Para at G.s-. lid. to Is. lOd. per lb. 

This rubber is very satisfactory so far as chemical conipo,sition 
is concerned, and its physical proi)erties show a considerable im¬ 
provement on those of the previous specimens from Seychelles. 
The results of the investigation confirm the view that the Para 
trees in Seychelles when mature will yield rubber of excellent 
quality. *' 

ZANZIB.4R (1908). 

A small specimen of Para rubber, weighing only about IJ oz., 
was received from Zanzibar for examination. It consisted of two 
circular discs of light-coloured rubber w'hich had apparently been 
cut from a round ball. The rubber contained a fair quantity of 
vegetable impurity, but was otherwise of good quality; its 
physical properties were quite satisfactory. • * 

An analysis gave the following results: — 



Rubber as 

Composition 


received. 

of dry rubber 


Per cent. 

Per cent. 

Moisture . 

1-7 

_ 

Caoutchouc. 

83-9 

85-3 

Resin .../ 

4-8 

4-9 

Proteid . 

31 

3-2 

Insolublf matter 

6-6 

6-6 


Ash 


Per cent. 

Per cent. 

07 

— 

93-9 

94-6 

2-8 

2-8 

2-3 

2-3 

0-3 

0-3 


0-79 


0-80 
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TJie rubber contained a rather higher percentag<‘ of resin than 
is usually present in Para rubber and the amount of vegrefable 
impurity was exifessive. The hitter defect could be easily 
veuiedied by liurefnl collection and preparation. 

The specimen Vas too small for trustworthy valuation, but 
there is no doubt that the rubber, if carefully iire]>ared, would 
realise a satisfactory price. 

Southern Nigeria ^ISiOb-lO). 

The Para tree {llevra hrnxiliriisis) has been successfully intro¬ 
duced into Southein Nigeria and liiA; been found to grow well 
in many parts of the ivet zone pt*th(‘ f'olony (south of (i° lb' north 
latitude). Exiierimental plantations of the trees have been 
established by the Forestry Department and by private firms, 
and these are being gradually extended.* 

During the latter part of 190!) two series of tapping experi¬ 
ments were conducted by Mr. T. fOirist, of the Forestry Depart¬ 
ment, on Para trees growing at Fhute-Metta and Orugbo, and 
the rubber obtained was foruaTded to tin; Iiniicrial Jmstitute for 
chemical examination and sub,sequent sale. A summary of the 
re.sults of the investigation will therefore be of interest as 
indicating the yield and quality of the rubber furnished by Para 
trees in Soutlii'rii Nigeria. 

Tappinjl E.rpciimrntx of, Ehiitf-Metta. 

'I'lie first Para trees introduced into Lagos were planted in 
the Botanic Gardens at Fbute-Metta. The oldest existing trees 
are of uncertain age, but are now (1910) probably 16 years old, as 
the fir.st consignment of Ilerro hro.silieii.sis seedlings was sent 
to Lagos in 1894. Some confusion has arisen regarding the 
botanical identity of these old trees in the Gardens, owing to 
the* fact that although they all apjieared to belong to the saAe 
sjiecies, some of them had been lalii'lled Hevea brasiliensis and 
others Heova Sproceuno. In July, 1910, liowever, flowering 
sjiecimcNs of the tuo groujis of trees were forwarded to Kew for 
determination, with the result that the identity of those labelled 
77. braailiensif was confirmed, whilst those labelled H. Spntceana 
were found not to belong to that species, but to represent another 
form of H. hroxilieiinis. It is therefore definitely e.stablished 
that all the old Para trees at Ebutc-Metta belong to 
H. hrasil.ieti.iis. 

In view of these determinations it seems very probable that the 
statement recentljj made by M. Yves Henry (see Bulletin of the 
Imperial Institute, 1910, 8. 188) that Berea Sprveeana has given 
much more promising results that Hevea brasiliensis in West 
Africa cannot be maintained. The trees of supposed HtSpruceana 
at Porto Novo, the returns from which form the main supporicof 
his opinion, were derived from Ebute-Metta, and are no doubt 
simSar to those which are now proved to be a form of H, 
brasiliensis. 

Five of the trees labelled H. brasiliensis had been experi¬ 
mentally tapped in 1908, and four of these were chosen for 
further trials in 1909, together with two trees Vhich were then 
thought to be H. Spruceana, but are now known to be a form 



274 


COLONIAL RBPOBTS—MISCBLLAII«OU8. 


of H. hmnliemiH. The experiments extended from Sep¬ 
tember 22 to November 18, 1909, the trees being tupped 
on alternate days, and tlie returns from the two groups of trees 
were kept separate. The results are summarised in the following 
table:— ' 



CO 

S’ 

'5# 

Daily yield of dry 
' rubber. 

Total 

yield 

Average 

total 

Average 
yield 
per tree 

f 

i 

o 

6 

Mini- 

mum 

Maxi- 

.fuum. 

of dry 
; rublwr. 

yield 
per tree. 

for 

each 

tapping. 


i ; 

oz. 

OZ. 

lb. oz. 

OZ. 

OZ. 

(o) Four trees—aver¬ 
age ^th 37 inches. 

26 j 

If 

4t 

4 15 

20 

0-8 

(b) Two trees—aver¬ 
age girth 40 inches. 

25 

Nil* 

1 

1 lOf 1 

1 

13 

0-6 


* First tapping. f ^Otb and 22nd tappings. | 19th tapping. 


It will be seen from these figures that the yield of rubber 
from the second group of trees was much less than that from 
the first, and it is suggested that this may possibly be due to 
the fact that the two trees forming the second group were 
tapped for the first time, whereas the other four had been tapped 
the previous year. 

These yields of rubber, especially that given by the first group 
of four trees, are exceedingly promising, but further experiments 
are required in order to determine whether they will be main¬ 
tained on tapping during a longer'period than two months. It 
was propo.sed to tap the trees regularly during the greater part 
of 1910, except in tlie very dry months, and the results will be 
of much interest. 

Three specimens of the biscuit rubber obtained in these tapping 
experiments at Ebute-Metta during 1908 and 1909 have been 
examined at the Imperial Institute. All the specimens were very 
similar in appearance, consisting of biscuits of light brown 
rubber, which was clean and well prepared. The physical pro¬ 
perties of the rubber were very satisfactory. 

The results of the chemical examination of the three specimens 
are given in the following table: — 


L 

K 

Rubber 
obtained 
in 1908. 

Rubber obtained in 1909.' 

From 4 trees tapped 
previously in 1908. 

From 2 trees tapped 
for first time. 


Per cent. 

Per cent. 

Per cent 

Moisture . 

( 0-6 

0-6 

0-5 

Oaoniobouc .. 

95-0 

96-2 

92-4 

filflUIl ••• ee* 

1-7 

1-7 

4-9 

Proteid .. .c- 

2-8 

2-1 

1-9 

Atb .** ... 

0-4 

0-4 

0-8 
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The figures show that the specimens derived from the same 
trees in 1908 and 1909 respectively are practically identical' 
in composition, and that they are,quite equal in this respect to 
plantation Para rubber from Ceylon or Malaya. 

The rubber obtained from the two trees tapped for the first 
time in 1909 contains a much higher percentage of resin than 
that from the other group of trees. As already indicated, these 
two trees were believed at the time to be Hevea Spruceana, 
but have now been determined as a form of Hevea brasiliemu, 
and it will be of interest to see’wbether this high percentage of 
resin in the rubber will be maintained in the p%diiet obtaine4 
in subsequent tappings. • , 

The rubber from the 1908 ta'^ping was valued at 5s. per lb. in 
London with fine hard Para quoted at 5.s'. per lb. and fine planta¬ 
tion Para at 5s. \d. to 5.v. 8rf. per lb.; the specimens obtained in 
1909 were valued at about 9s. per lb. in London with fine*ilard 
Ihira at 9.1 \M. jjer lb. and fine plantation Para at 10s. \d. to 
10s. fid. per lb. 

% 

Tapping EseperfnienU at (irugbo. 

A series of tapping experiments was also conducted on Para 
trees {Hevea brasihensis) at the llev. .1. E. AVright’s plantation at 
Orugbo. One hundred 8-year-old trees were selected for trial, 
and were divided into two groups: (1) 50 trees with an average 
girth of 25 inches, and (2) 5(1 trees with an average girth of 
22 inches; in addition, three trees which had been tapped in 
August, 1909, were re-tapped. The experiments extended from 
September 19 to October 80, 1909, and the tappings were made 
on alternate days, with the exception that the 50 trees of the first 
group were tapi>ed every day for one week. The Half herring¬ 
bone system was employed, the vertical channel being made fi feet 
high and the lateral cuts 6 inches long. The results obtained are, 
summarised in the following table: — 


_ No. of 

tappings. 

(1) 50 trees— 

average girth 
25 inches ... 2.S 

(2) 50 trees— 

averagg girth 
22 inches ... 2f 

(3) 3 trees pre- 

V i o u 8 1 y 
tappedll _ 20_ 

* First tapping, f 2lBt tapping, f 15th and 17th tappings. § 15th teppil%. 
1 These three trees gave 9 oa. of dry rubber in 8 tappings in August, 19()9. 

« 

A comparison of this table with the preceding one giving the 
results at Ebute-Metta show's that the average ^eld of .dry rubber 
per, tree obtained at Orugbo in these experiments was much less 
than at Ebute-Metta. Further data will, howjvfir, be necessary 
2119S B 


; Daily yield of dry , I A’veraire 

i vFewt ’ toSf 

toe for 

' Minimum. Maximum.| robber, j per tree, t^ppigg 


2 oz.* 1 lb. 5i oz.f I 20j Ih. (1'6 oz. 0'3 oz. 
2i oz.» I 14i oz.f jl4 Ib. 25 oz. 4'5 oz. 0'2 oz. 


nil.® I 2 OZ.8 ! 1 lb. 2 oz.} 6 o» 1 0*S oz. 
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before any definite comparison can be made, as the trees at Ebute- 
Metta are almost twice the age of those which were tapped at 
Orugbo. 

The rubber obtained in the experiments at Orugbo was for¬ 
warded to the Imperial Institute for examination and subsequent 
sale. The consignment weighed about 30 lb., and consisted of 
light-brown biscuits, which were well prepared but of rather 
rough appearance. The rubber exhibited very good physical 
properties. 

On analysis the following results were obtained; — 

Eubber as Composition 
retieived. of dry rubber. 

” r Eer cent. Per cent. 

Moisture . 3'5 — 

, Caoutchouc . 90'8 94’1 

r», Resin ... ... ... 3'6 3‘7 

Proteid 1'9 2’0 

Ash . 0-2 0-2 

The results of the chemhial examination show that the dry 
rubber is of very satisfactory composition, though not quite 
equal in this respect to two of the specimens from Ebute-Metta 
owing to the presence of a higher i)ercentage of resin. The 
biscuits as received contained a larger amount of moisture than 
is usually present in plantation Para biscuits, but apart from this 
they compare very favourably in composition with Para rubber 
from Ceylon and Malaya. 

The small consignment of the rubber was offered for sale in 
London, and realised 8s. lOJd. per lb., with fine hard Para at 
9s. lOd. per lb. and fine plantation biscuits at lOs. Id. to 10s. 6d. 
per lb. This price must be considered very satisfactory for such 
' a small lot of rubber. With more practice in making the biscuits 
in Southern Nigeria the rubber will probably be much improved 
in appearance, and will then realise a better price if offered in 
commercial quantities. 

Conclusions. 

The examination of these specimens of Para rubber from 
Ebute-Metta and Orugbo has shown that the product is of excel¬ 
lent quality, and quite equal in composition to the plantation 
Para from Ceylon and Malaya. It is too early to draw any 
definite conclusions from the results of the tapping experiments, 
but the yields of rubber so far obtained from Para trees in 
Southern Nigeria are very promising, and if maintained when 
tapping is continued through the greater p^rt of the >ear the 
returns will be very satisfactory. 

The prospects of Para rubber cultivation in Southern Nigeria 
are therefore very encouraging, and it is hoped that the farther 
experiments now in progress will confirm the favourable results 
recorded above. 


Trinidad (1907). 

A number of sifecimens of Para rubber prepared from two trees 
growing: in the Trinidad Botanic Gardens have been examined at 
the Impenal Imtitute. 
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The trees were stated to be from 30 to 35 years old and to be 
about the same size. Both have been identified as flevea 
brasiliensis, but it was tliought ifl Trinidad that the rubber they 
yield is of different quality. 

The specimens were as follows: — 


No. 

1. 

Para biscuit from tree A. 

Natural coagulation. 

No. 

2. 

»» tf 

,, „ B- . 

H if 

No. 

3. 

f* fj 

,, trees A and B 

ii ii 




(mixed). 


No. 

4. 

>» 

,, treg A. * 

if ff 

No. 

5. 

) 1 

*B. 

ff fi 

No. 

(i. 

1 * It 

„ A. 

if ff 



,, ball 

11 I » 

., A. (. 

.. .. B. I 

Wound out of cuts 

AO. 

No. 

1. 

8. 

daily after colJwtion 
of latex. 

No. 

9. 

,, scrap. 

'trees A and B. 

• • 


The samples were only small so that Ifes. 1 and 4 from tree A 
and Nos. 2 and 6 from tree B were put together for analysis. 

Nos. 1 and 4. “ Para rubber. Tree A. Age 30-35 years. 
Natural coagulation.” Weight 4 oz. 

Two thin biscuits, from 5 to 6 inches in diameter and ^ inch 
thick, with rather rough surface. • » 

The rubber was light reddish-brown, clean, well prepared and 
free from stickiness; its physical properties were very satisfactory. 

The following results were obtained on analysis; — 



Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

20 

— 

Caoutchouc 

930 

94-9* 

Resin . 

3-1 

3-2 

Proteid 

1-6 

1-6 

Ash . 

0-3 

0-3 


* Soluble caoutchouc 93’6 per cent. 


; insoluble caoutchouc 1’3 per cent. 


The rubber was valued at bs. Id. per lb. in London, with fine 
hard Para from South America quoted at 4s. 7d. per lb. and Para 
hiscuite from Ceylon and the Federated Malay States at 5s. Id. 
to 5s. 7^d. per lb.* 

Sample No. 6, also derived from tree A, was a very thin biscuit 
of pale yellow rubber, weighing about i oz. It exhibited good 
elasticity and tenacity and was quite equal in quality to samples 
1 and 4; it was, however, too small for separate examination. 

Nos. 2 and 5. “ Para rubber. Tree B. Age 30-35 years. 
Natural coagulation.” Weight 7 oz. 1 

Two biscuits of rubber; one 6 inches in diameter and nearly 
I inch thick, the other 4 inches in diameter and •from 4 to i inch 
thick. 
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The rubber was light coloured, clean, well prepared, and free 
from stickiness, but was not quite so strong as the rubber from 
free A. ' 

The results of the analysis were as follows:—^ 



Rubber as 
received. 
Per cent. 

Composition 
of dry rubber. 
Per cent. 

Moisture 

... • 3-7 

— 

Caoutchouc ... 1 

89-3 

92-7* 

Besin . 

3-6 

3-7 

Proteid. 

2-6 

2-7 

Ash ... ,.. 

0-8 

0-8 


Soluble caoutehouc, 87'4 per cent 


insoluble cnontchouc, 5'3 per cent. 


The rubber was valued at 4s. lid. per lb. in London on the same 
date as the preceding specimen. ' 

' These samples of rubber from tree B were slightly inferior in 
physical properties to the specimens prepared from tree A, and 
the value assigned to the rubber is correspondingly lower. The 
only noteworthy difference in the composition of the rubber from 
the two trees is that the product from tree B contains a much 
higher percentage of “ insoluble caoutchouc ” than that from 
tree A. 

No. 3. “ Para rubber. Latex from trees A and B mixed. 
Natural coagulation.” Weight 4^ o?,. 

The specimen was a thick biscuit about 5 inches in diameter and 
from I to J inch thick. The rubber was dark coloured externally 
but white within, rather porous and moist, and possessed a slight 
disagreeable odour; it exhibited good elasticity and tenacity. It 
was not submitted to chemical examination. 

Owing to the thickness of the biscuit the rubber had not 
thoroughly dried, and its moist character adversely affected its 
market value. The specimen was valued at d.?. ^d. per lb. in 
London, on the same date as the preceding specimens. 

The investigation showed that the samples of Para rubber pre¬ 
pared in Trinidad are of good quality and would realise very 
•satisfactory prices in the market. From the specimens submitted 
to the Imperial Institute it would appear that the rubbqf from 
tree A is a little better than that yielded by t^ee B, although the 
difference is only slight. 


Dominica (1909). 

The sample was labelled “ Small Biscuits of Para Bubier,” 
and weighed 6 ozf It consisted of three biscuits of rubber about 
6 inches in diameter and j'g to ^ inch thick. The rubber was 
light-colour@d,^lean and wml prepared; it exhibited good elas¬ 
ticity and lenacity. 
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An analysis gave the 

following results: — 

• 


• Rubber as 

Composition 


received. 

of dry rubber. 

• 

Per cent. 

Per cent. 

Moisture 

. 0-4 

- . - 

Caoutchouc 

. 93-0 

93-4 

Resin ... 

. 4-2 

4-2 

Proteid ... 

. M 

21 

Ash 

. 0-3 

• 0-3 


TJie sample was valued at ,4* 3d!, per lb. in London, with fine 
hard Para from South America quoted at 4s. per lb., and 
plantation Para biscuits at 4s. 4d. to 4s. lid. per lb. 

This rubber is of very good quality, and compares favou 5 i|bly in 
composition with plantation Para rubber from Ceylon and the 
Federated Malay States. 
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SAPIUM EFBBEE. 

A number of trees belon^ng t6 the genus Sapium of tbe Eupbor- 
biaceaj occur throughout the northern part of South America, and 
some of them yield rubber of good quality. In' certain districts 
of Brazil the latex of species of Sapium appears to be mixed with 
the latex of the Para tree. 

Four species of Sapium ijre'indigenous to Britisli Guiana and one 
of these, Sop-turn Jenviam, Hemsl.^ wbicli occurs throughout tlie 
forests of the eletrated region immediately behind tlie flat coastal 
area, furnishes rubber of excellent quality. This fact was estab¬ 
lished as early as 1884 and since tb^ date small quantities of the 
rubber, prepared by the natives in the form of ball or scrap, have 
been exported from the Colony. It is, however, only recently that 
serioug^attention has been'devoted to Sapium Jcnmani as a source 
of rubber, and to the possibility of cultivating it in the Colony. 
Since 1905 experimental plantations of the trees have been estab¬ 
lished in several districts throughout the Colony and at the Govern¬ 
ment Agricultural Experiment Stations, and in most cases the 
growth has been satisfactory. Tappings of the cultivated trees 
are now being commenced in order to obtain information as to the 
yield of rubber which they will furnish and the age at which they 
will give satisfactory returns; similar experiments are in progress 
on forest trees. 

Although it was known that the rubber of Sapium Jcnmani was 
of good quality, no analyses were on record, and at the suggestion 
of the Imperial Institute authentic specimens were collected in the 
Colony for examination. The results of the examination of the 
specimens submitted are given in the following section, and show 
that the rubber is very satisfactory in composition. A specimen 
specially prepared in biscuits was found to be of excellent qualitj', 
comparing favourably in composition with plantation Para bis¬ 
cuits, and was valued at the same price as fine hard Para. 

Eubbee of Sapium Jenmani from Bkitish Guiana (19(W-9). 

A number of authentic samples of the rubber of Sapium 
Jenmani, together with herbarium specimens of the trees from 
which they were obtained, have been forwarded for examination 
to the Imperial Institute by the Department of Science and Agri¬ 
culture in British Guiana. 

I.—The first series of specimens was collected by Mr. J. E. 
Beckett, of the Agricultural Department, from trees growing on 
Fort Island and in the neighbourhood of the Atraqua Creek on 
the Lower Essequibo Eiver. 

Six samples of rubber, obtained from six different trees, were 
submitted fof examination. All the trees were described by Mr. 
Becbitt as Sapium Jenmani, and his determination has been con¬ 
firmed at Kew from the botanical specimens which he fumishqji. 
One of the trees at Arraqua is described as a forest giant seven 
feet in circumference fthiee feet from the ground, whilst the others 
were moderate-sized trees. In addition to the specimens from the 
Lower Essequibo Kver, Mr. Beckett also sent two balls of rubber 
collected in 1906 from Sapium Jenmani trees in the Pomeroon 
District. 
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Description of Samples. 

No. 1. Five small “ biscuits ” of rubber weighing 65 grams, 
and two pieces of *• scrap ” rubber weighing 140 grams. 

The biscuits were light brown, whilst the scrap varied from 
yellow to brown; a little vegetable impurity was present. The 
rubber exhibited fair elasticity and tenacity. 

No. 2. Seven small biscuits weighing^TT grams, and one piece 
of scrap rubber weighing 55 grams. 

Both biscuits and scraj) rubber were very similar to No. 1 in 
general appearance and iropertft*, but were darker in colour and 
the rubber was slightly sticky. 

No. ;i. Four small biscuits weighing 40 grams, and one piece 
of scrap rubber weighing 45 grains. 

They were very similar to No. 1, but darker in colour. "• 

No. 4. One very thin biscuit weighing 8 grams, and two pieces 
of scrap rubber weighing 146 grains. 

The biscuit (.‘ousisted of rather weak liroMii rubber; the scrap 
rubber was similar to No. 1, but a little darter in colour. 

No. 5. Four small bisiniits weighing 60 grams, and three pieces 
of scrap rubber weighing 230 grams. 

They were very similar to No. 1, but inclined to be slightly 
sticky. 

No. 6. Eight small biscuits weighing 165 grams, and two 
pieces of scrap rubber weighing 2T0 grams. 

They were very similar to No. 1, but darker in colour. 

Ball rubber.—Two balls weighing 211 grams, black externally 
hut white and moist within when freshly cut. The rubber ex¬ 
hibited only fair elasticity and tenacity. 

Samples 1 to 6 were all very' similar in appearance and pro¬ 
perty's, the only differem^es being a small variation in colour 
and a slight stickiness in two of the specimens (Nos. 2 and 5). 
The mbber was inclined to be weak and tore easily when stretched. 

Results of Examination. 

Four of the specimens. Nos. 1,5,6 and one of the balls, were 
examined chc'inically for comparison, the “ biscuits ” being 
analysed in the first tlu'ee cases as representing the rubber in its 
purest form. The following percentage results were obtained: — 


1 Rubber as received. 

• 

Composition of dry rubber. 


No. 1. 

No. 5. 

No. 6. 

Ball. 

No. 1. 

No. 6. 

No. 6. 

Bull. 

Moisture . 

Caoutchouc. 

Besin.* . 

Proteid . 

Insoluble matter ... 

2-3 

851 

2-7 

5-7 

4-2 

1-7 

86-4 

3- 5 

4- 9 
3-6 

6-8 

83-7 

3- 4 

4- 6 
1-6 

19-2 

72-2 

3-4 

2-0 

3-2 

87-1 
2-8 
5-8 
4-3 1 

87-9 

3- 6 

4- 9 
3-6 

89-8 

3- 7 

4- 9 
1-6 

89-S 

4-2 

2-6 

4-0 







B 


1-18 


A consideration of these figures shows that the rubber is of 
good quality so far as chemical composition is concerned. 
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The‘percentages of caoutchouc are high, ranging from 87'1 to 
89'8 per cent, on the dry rubber, whilst the amounts of resin are 
low. The figures for proteid arc a little high in the case of 
samples Nos. 1, 5 and 6, but cuidously enough (he amount of this 
constituent present in the ball rubber is only half that found in the 
other specimens. 

Commercial Values. 

The specimen^) were submitted for valuation to brokers with the 
following results:— ' 

' ‘ Per Ib. 

Scrap (Lace) rubber No. 1 2s. lOd. 

,, ,, Nos. 2, 3, 4 and 0 ... 2s. 8d. 

^ „ „ • No. 6 3s. 0<f. 

Ball rubber . 2s. M. 

The biscuits were rather small for separate commercial valuation, 
but the different samples were very similar in quality, and a price 
of 3.?. Qd. per lb. was qdoted for the rubber in this form if in good 
condition. A few of the biscuits wore inclined to be sticky, and 
for this reason would realise only about 2s. per lb. At the date of 
these valuations, fine hard Para rubber from South America was 
(luoted at 3s. per lb. in London, and fine plantation Para at 
3s. lid. to 4s. 4J(f. per lb. 

11.—A second collection of specimens was procured by Mr. It. 
Ward, the Agricultural Superintendent in British Guiana, from the 
North-West District of the Colony. 


Descri-pHon of Samples. 

No. 1. Three blocks of scrap rubber, together weighing 9i^*Ib., 
which were stated to have been prepared by Indians in a district 
where Sa'pium Jenmani is plentiful, and were therefore probably 
pure specimens of the rubber of this tree. t. 

These consisted of flat blocks of rubber made up of agg^regated 
shreds, varying in colour from light to dark brown. The rubber 
was fairly free from vegetable impurity, but was not very strong. 

No. 2. Two balls of rubber also collected by Indians, one being 
a good specimen and the second highly sticky. 

The former weighed 15 oz., and had been formed from thin 
strips of rubber. It was fairly homogeneous, dark brown ex¬ 
ternally, but white and moist within when freshly cut. The rubber 
exhibited only fair elasticity and tenacity. 

The second ball weighed 12 oz. It had evidently been over¬ 
heated during preparation or subsequently. 

No. 3. Eight samples of rubber obtained by Mr. Ward from 
dirferent specimens of Sapium Jenmani, found at Mount Terminus, 
Barima Biver. •> 

These specamens consisted of scrap rubber aggregated into small 
cakes or sheets and*eloseIy resembled the lace rubber collected by 
the Indians. 

Botanical-spearmens of the trees which furnished the samples 
of rubber were forwarded, and the identification of the trees as 
Sapium Jeumami has been confirmed at Eew. 
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No. 4. A botanical specimen of a tree believed to be Sapium 
puacmerwiwm.HemsL.wasalso i'oifwarded,and has been pronounced 
at Kew to belong to that species. It is said to yield a thin watery 
latex of no conftnercial vdue. 

Remits of Examination. 


The specimens of lace and ball rubber collected by the Indians 
and one of the samples collecte‘d by Mr..Ward have been examined 
with the following percentage results: — 



• • 

• 

Rubber as received. 

Composition of dry rubber. 


Lace 

Ball 

• 

Lace 
rubber 
No. 6 
tree. 
No.^i. 

Lace 

Ball • 

• Lace 
rubber 
No. 6 
tree. 
No. 3. 


rubber 

rubber 

rubber 

rubber 


collected 

by 

IiidiauH. 

collected 

by 

ladians. 

collected 

by 

Indians. 

collected 

by 

Indians. 


No. 1. 

No. 2. 

No. 1. 

No. 2. 

Moisture . 

2-6 

8-4 

11 

_ 

_ 

_ 

Cuoutclioue. 

87-3 

80-6 

91-4 

89-0 

88-0 

92-4 

ReHiii.. 

. 2-4 

2-4 

2’0 

2-5 

2-6 

2-0 

Proteid . 

4-4 

4-2 

2-8 

4'6 

4-6 

2-8 

Insoluble matter 

3-3 

4-4 

2-7 

3-4 

4-8 

2-7 

Ash . 

I 23 

1-04 

0-68 

1-26 

113 

0*69 


A comparison of these iigures with the results of the analyses 
of the previous specimens shows that the two sets of rubbers are 
\tfvy similar in composition. The rubber collected by Mr. Ward 
(No. 6 tree) contains the highest percentage of caoutchouc and the 
lowest percentage of resin in the series, whilst the amount of 
proteijj is much lower than in any of the , samples except the ball 
rubber of the previous set. 

Commercial Values. 

The specimens were submitted to brokers at the same time as 
the series collected by Mr. Beckett. The lace rubber collected by 
the Indians and also the specimens prepared by Mr. Ward were 
valued at 2«. 4J</. per lb. in London, whilst 2«. bd. per lb. was 
quoted for the,ball rubber. The value of the lace rubber is a 
little lower than the prices quoted for the first set of specimens, 
probably owing to its darker colour. 

III.—Several specimens of the rubber of Sapium ‘Jenmani were 
shown at the International Rubber Exhibition held in London in 
September, 1908, and were afterwards transferred to the Imperial 
Institute. One of the samples had been specially prepared by 
Mr. C. Wilgress Anderson of the Forest^ Department, who 
spent some time at the Imperial Institute in 1908 studying the 
questions of the collection and preparation, of rubber. This 
specimen has been examined chemically for comparison with the 
samples already described. 
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The' sample was labelled:—“No. 1. Biscuits from latex of 
Sapium Jeimani, Herns!., prepared and exhibited by C. Wilgress 
Anderson, Forestry Officer.” It consisted of thin biscuits of very 
pale amber rubber, excellently prepared, and in 'p:ood condition. 
The rubber exhibited very good elasticity and tenacity. 

The chemical examination gave the following results; — 


11 

Itubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture . 

. 0-7 

— 

Caoutchouc . 

' 'dd-T 

94-4 

llesin . 

1-8 

1-8 

Proteid. 

3-2 

3-2 

Ash . 

OG 

l)-G 

The rubber was valued at 4s. 

3f/. per lb. in 

Loudon, with fine 

bard Para from South America 

((noted at 4v. 

3,'(/. ])er lb., and 


plantation Para biscuits at Is. 4<Z. to 4.<. Wd. jier lb. 

This specimen of Sapium Jeumani rubber is much sui)erior in 
physical properties to the sam])le.s jueviously examined and the 
analytical figures are also better. 

Conolusious. 

The results of the investigations show that so far as chemical 
composition i,s concerned the rubber of Sapium Jeimani is of 
good quality, and tlierc is no doubt that if carefully jnepared it 
will realise satisfactory prices in the market. There is a little 
variation in the amounts of resin, proteid and insoluble matter 
present in the different samples collected by Mr. Beckett and 
Mr. Ward, but the percentage of caoutcliouc is lairly uniform, 
throughout, and in the. rase of No. 6 of the second series reaches 
[)2’4 per cent. These specimens are generally inclined to be 
rather weak and in some cases are slightly sticky, both of evhich 
features tend to reduce the market value. 

The biscuits prepared by Mr. Anderson are of excellent quality 
both as regards composition and physical jjroperties, comparing 
favourably with Para plantation biscuits in these I’espects. 








IMPERIAL IN8TITDTE—IV. BBBBBR, GOTTA PBRCUA. 285 


CEABA BUBBEE. 

Manihot Glaziuvii, Muell. Arg. 

This tree, whict furnishes the rubber known as Manitoba in 
South America, is a native of nortli-eastern Brazil, principally in 
ihe State of Ceara. It occurs wild under a wide range of con¬ 
ditions, being found on the dry desert plgius where the rainfall is 
less than 50 inches per annum and the v(!getation is scorched for 
the greater part of the year, and also on t*tie hill fljJes up to eleva¬ 
tions of 3,500 feet with a rain:^ll of over 100 inches ner annum 
and a night temperature below F. The tree appears to thrive 
best on poor scanty soil. 

ManUiot- Glaziovii belong,s, like tJie I’ara tree, to the natural 
order Euphorbiaceu'. It is a moderate-s'ized tree, 30 to 5tt,feet 
in height with an erect trunk 8 to 20 inches in diameter. As a 
rule the branches are liuiuerous and spreading, forming a dense 
rounded crown, but in some trees only a tew erect branches are 
developed. * * 

The tree is very hardy and of quick growth, and the seeds, 
which are prodmied very freely, retain their vitality for a con- 
.siderable time. As a result of these characteristics the Ceai'ii 
Iree has been introduced into nearly every tropical country, and it 
has been cultivated on a fairly extensive scale in Ceylon, Southern 
India and latterly in Ka.st Africa. Plantations of the tree have 
also been established in Brazil. 

The Ceurii tree does not stand lupi)iug so well as the Para tree, 
and the yield of rubber is usually lower. It offers the advantage, 
howev(‘r, that it can be grown in dry situations where the Para 
tree will not thrive, iuid the introduction of improved methods of 
tapying has greatly increased its value for purposes of cultivation. 
The tree promises to do well in the dry regions of East Africa. 

In some countries the latex of the Cearii tree flows freely, so that 
it can be collected in bulk. The rubber can then be obtained by 
diluting^he latex with water and allowing it to stand, with or 
without the addition of acetic acid. In other cases the latex does 
not how readily, but coagulates ((uickly on the trunk of the tree, 
and the rubber is collected in the form of scrap or ball. 

Ceara rubber, if carefully prepared, is of excellent quality, and 
specimens from Ceylon have realised prices equal to those of fine 
plantation Para. The Manitoba rubber exi»rted from Brazil is 
frequently of low value on aisiount of the defective methods of 
prepaAtion emploirsd, which lead to the inclusion in the rubber 
of considerable amounts of impurities. 

Specimens of Ceai-a rubber have been foi-warded to the Imperial 
Institute for examination from India, Ceylon, the Gold Coast, 
Southern Nigeria, the Sudan, Uganda, East Africa Protectorate, 
Nyasaland, Ehodesia and Portuguese East Africa. 

India. I 

I .—Ceard Rubber from Nilambur, Beypore (1903). 

The sample consisted of thin circular cakes of dark brown rubber, 
ranging up to 5 inches in diameter and about J inch in thickness. 
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Tiiey were rather dirty on the surface, covered with mould, and 
possessed a strong disagreeably odour. The rubber appeared to 
have undergone slight deterioration, presenting the appearance of 
partially perished rubber, and it was deficient „both in elasticity 
and tenacity. 

A chemical examination gave the following results: — 


Moisture 

Caoutchouc 

Resin .. 

Insoluble matter 


Rubber as 
received. 
Per cent. 
3-6 

» 86-2 
3-2 
70 


Composition 
of dry rubber. 
Per cent. 

89-4 

3-3 

7-3 


Ash 


30 3-1 


The results show that the rubber is of very fair quality, the 
perc(‘ntage of resin present being small, ullhough tlie amount of 
insoluble impurity is ei-iessive. iTnfortunately the physical pro¬ 
perties were not correspondingly satisfactory. 

The specimen was valued at about 2.s-. 3d. per lb. in London, 
with fine hard Para quoted at 4s. 2d. per lb. 


II.—6’eard Rubber from South Arcot, Madras (1908). 


The sample weighed 3^ oz. and consisted of pale rubber, which 
was clean and exhibited good elasticity and tenacity. 

The rubber had the following composition: — 



Rubber as 

Composition 


received. 

of dry rubber 


Per cent. 

Per cent. 

Moisture 

3-4 

— 

Caoutchouc 

73-7 

76-3* 

Resin . 

4-6 

4-7*. 

Proteid. 

160 

16-6 

Ash . 

2-3 

2-4 


* Soluble caoutchouc G9'3 per cent, 


; insoluble caoutchouc 7'0 per cent. 


The specimen was valued at 2s. bd. per lb. in London, with fine 
hard Para from South America quoted at 3s b^d. per lb. 

The rubber contains a high percentage of proteid and a con¬ 
siderable amount of “ insoluble ” caoutchouc, both of ^/hich 
features, however, are not uncommon in Ceara rubber. 


III .—Oeard Rubber from Kullar, Nilyfris (1908). 

This rubber was prepared at Eullar, and bore the following 
label:— , 

“No. 1. Ceara imbber from trees planted in the Government 
Experimental Garden, Kullar (1,300 feet), Nilgiris, in April, 
1902; collected February, 1908.” It weighed 9 oz., and consulted 
of six bisiSUits of'pale amber rubber, clean and well prepared. 
The physical properties of the rubber were very good. 
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results of the chemical examination were 

as follows: — 


Rubber as 

Composition 


• received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

. 2-8 


Caoutchouc 

. 80’2 

82-5* 

Resin 

. 6-2 

6-4 

Proteid ... 

. 9-5 

9-8 

Ash 

... ,.. f3 

1-3 


Soluble caoutchouc 7ti-a per cent. 


; insolufile caoutchouc O'O per cent. 


The rubber was valued at ij,?. fid. per lb. in London, with fine 
liard Para from Soutli Araetica quoted at b.'s. Inl. per lb., and 
l)lantation Para biscuits at r>.<. :id. to b.t. 9d. per lb. 

I'his Cearii rubber is of very good quality, although the per¬ 
centages of resin and proteid are rather high. The bisnuitfwi^aried 
somewhat in colour, and it would be an advantage if tliey could 
be obtained more uniform in this respect. 


Geylon. 


# 

Ceard Sheet from Ceylon (1910). 

Tlie specimen weighed 10 oz. and consisted of three square sheets 
of light-brown opaque rubber, clean and well-prepared, but a little 
mouldy on the surface. The physical properties of the rubber 
were very satisfactory. 

A chemical examination gave the following results: — 


Moisture 

Caoutcliouc 

Resin 

Proteid 

Ash 


Per cent. 
0-9 
91 Sit 
31 
:!-4 
1-3 


t Including 2’9 per cent, of “insoluble caoutchouc.’’ 

I'he specimen was valued at probably about 8.<. per lb. in 
fjondofi, with fine hard Para at 10s. per lb. and good to fine 
plantation Para biscuits at 8s. lOJd. to 9s. per lb. 

Til is rubber is of good quality and satisfactory in composition 
except that the amount of ash is unusually high. 


Gold Coast. 


Ceard Rubber from Aburi (1906). 

This sample was prepared from trees growing in the Botanic 
Gardens at Abufi. It consisted principally of loosely aggregated 
shreds of rubber, together with a few small compact pieces. The 
rubber was light brown, free from vegetable impurity, and 
exhibited very fair elasticity and tenacity. 

It furnished the following results on analysis: — 


Moisture 

Caouh^houc 

Resin 

Proteid 

Ash 



Per cent. 
4-4 
G7-7 
4-4 
20-4 
31 
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The only noteworthy feature of the anal 3 rtical results is the 
large amount of proteid present, but this is not uncommon in the 
case of Ceara rubber. The peijcentage of resin is low. 

The rubber was submitted for commercial valuation to brokers, 
who described it as good pale Ceara rubber of scrap character. 
They considered that material equal to the sample would i)robably 
realise 3s. 6(f. per lb. in London, with fine hard Para rubber from 
South America quoted at Cxi. 4d. per lb. 


' SoTO-iEEN Nigeria. 

I .—Ceara Rubber fram Lin/oi (lOO.'i). 

The specimen consisted of about 3 oz. of rubber in irregular 
lumps, which had been formed by the aggregation of very small 
ballsc" The rubber was light brown and free from visible impurity. 
Its physical characters were not very satisfactory, as the greater 
part of the sample appeared to be slightly perished, especially on 
the outside of the lumps, and th« rubber was very deficient in 
elasticity and tenacity. '' 

The rubber was found to have the following composition : — 



Rubber as 

('ompositioii 


received. 

of dry rubbei 


Per cent. 

Per cent. 

Moisture 

6-4 

— 

Caoutchouc 

62-8 

67-2 

llesin . 

3-4 

3-6 

Proteid. 

22-4 

23-9 

Insoluble matter 

■h-O 

5-3 

Ash . 

2-6 

2-7 


The striking feature of the analytical results is the large amount 
of proteid contained in the rubber. The presence of this excessive 
([iiaiitity has probably arisen through the immediate coajU'ulation 
of the latex as it issued from the tree, whereby the whole of the 
proteid in the latex was included in the rubber. 

The rubber was submitted for valuation to brokers, who de¬ 
scribed it as rather stringy and perished scrap, and valued it at 
about 2.? 9d. per lb., with fine hard Para (pioted at Cts. 7d. per lb. 

The investigation showed that this sample of Ceara rubber was 
unsatisfactory both as regards physical properties and chepiical 
composition, and that it would consequently fetch only a low price 
in the market. 

II ,—Ceard Rubber prepared bp the Lewa Method arid aftenoards 
* Smoked (1910). 

The sample weighed 10 lb. and consisted of cakes of rublipr 
formed of aggregatec^ balls which were rather moist internally and 
contained a little vegetable impurity. The rubber was dark 
brown externally but white within, and had a strong smoky 
odour; it wa^ ratWr deficient in strength. 
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The results of the examiuation were as follows: — 

Loss on washing (moisture and im- Per cent. 

purities) . 21‘7 * 

Composition of dry washed rubber:— * 

Caoutchouc ... ... ... ... 84‘1 

Besih. 7‘8 

Proteid . 6‘5 

Ash ... ... ... ... ... 1-6 

The value of consignments of rubber similar to this sample is 
uncertain, but would probably be from 4«. to 4.?. &d. per lb. in 
liondon, with fine bard Para quoted at^«. ll(/.^)er lb. 

This rubber is only of fair qualhy on account of its deficient 
strength. The large loss on,W8hing is due primarily to the moist 
condition of the rubber. The percentages of resin, proteid and 
ash are all rather high. 

If the latex flows sufficiently freely from the trees to be ^jollected 
in bulk it would be advisable to prepare the rubber in the form of 
biscuit.s by diluting the latex and allowing it to stand. This 
method would probably reduce the amount of proteid present in 
the rubber. • , 

'I’he appearance of this sample of rubber was greatly improved by 
converting it into crepe by means of a washing machine. 

SUD.^N. 


Rubber from Ceard Plantations in AJongalld (1910). 

The sample consisted of five biscuits of pale yellow rubber 
which were clean, well-prepared, and free from impurities. The 
rubber cxliibitcd good eliisiicity and tenacity. 

The rubber had the following composition: — 


Moisture 

Bubber as 
received. 
Per cent. 
2-2 

Composition 
of dry rubber 
Per cent. 

Caoutchouc 

80-1 

81-9 

Besin . 

5-8 

5-9 

Proteid ... 

9'8 

10-0 

Ash . 

2-1 

2-2 


The specimen was valued at 4.'i. lOd. per lb. in London, with 
fine hard Para at bs. lOrf. ])er lb, and good to fine plantation Para 
bi.scuits at f).s'. ]//. to bs. 4|rf. per lb. 

This rubber, derived from two-year-old trees, is of very good 
quality, and its preparation is quite eijual to that of any Cearii 
rubber on the market. In composition it is not (juite so good as 
some specimens of plantation Ccara from Ceylon, but it is 
sujtferior to samples from East Africa, which have been examined 
ax the Imperial Institute. 

I'he re-ults of this investigation are very promising, and in¬ 
dicate that the fVard trees at Mongalla may be expected to 
furnish rubber of very good quality. , 

Uganda. 


P .—Ceard Rubber coagulated with TAme Juice, and' a very weal- 
solution of Form,aldehyde added as a Pfeservative (1910). 
The sample weighed IJ lb. and consisted of thin biscuits of pale 
yellow rubber, very uniform in colour, and excellently prepared. 
The physical characters of the rubber were'tery satisfactory. 
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The chemical examination gave the following results: — 



Eubber as 

Composition 

• 

f received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

4-8 

C — 

Caoutchouc 

72'8 

76-5 

Besin . 

7-6 

8-0 

Proteid. 

11-9 

12-5 

Ash .' 

.. ■ 2-9 

30 


The rubber wa» valued' at front 8.«. 2(1. to 8.*. 4rf. per lb. in 
London, with fine hard Para at ]0,«. \d. per lb., and good to fine 
plantation Para biscuits at 8.«. ]0JiC.,to 9.s'. per lb. 

This Ceara rubber is of very good quality, and its preparation 
leaves little to be desired. The results of the analysis show, how¬ 
ever, tjwt the percentages'of resin, proteid, and ash, are all high, 
the amounts of the two latter constitutenis being much greater 
than is usual in biscuit Ceara rubber. 

It is difficult to account for the, large percentage of proteid 
(12'5) present in the rubber, unless it is to be .attributed to the 
method of preparation employed. It was .suggested that it would 
be desirable to prepare, for comparative analysis, a few biscuits 
of the rubber <by simply diluting the latex with water and .allow¬ 
ing it to stand without any other addition. 

II .—Ceara Rubber prepared with Water Only (1910). 

This sample of Ceara rubber was prepared in response to the 
suggestion contained in the preceding rej)ort. It weighed IJ lb. 
and consisted of three pieces of corrugated sheet rubber about 
i inch thick, which were rather moist when received. The 
rubber was light yellow externally but quite white within, .and 
free from vegetable impurities; its physical properties were very 
satisfactory. 

A. chemical examination gave the following results: — 



Rubber as 
received. 

Composition 
of dry rubber. 

Moisture 

Per cent. 
3-5 

Per cent. 

Caoutchouc 

86-1 

89-3 

Eesin . 

5-7 

5-9 

Proteid. 

3-6 

3-7 

Ash . 

11 

. 11 • 


The rubber was valued at 4.i. Sd. per lb. in London, with fine 
hard Para quoted at bs. 2d. per lb. 

This specimen of Ceara rubber is much superior in composition 
to th4 previous sample. The percentages of resin, proteid, and 
ash are all much lower, and the amount of caoutchouc con¬ 
sequently greater. It appears, therefore, that the method of 
coagulating the Tatex^by simply adding water and allowing it to 
stand wiU give a much purer rubber than the process adopted in 
Ihe previous case. 
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East Africa Pbotectobatb. 

I .—Ceard Rubber from the Kibos District (1908). ' 

The specimen weighed 2| oz., and consisted of a small ball of 
pale brown rubbe^ which was very moist internally when freshly 
cut. The rubber was slightly sticky and exhibited fair elasticity 
and tenacity. 

An analysis gave the following results:— 



Rubier as 
• receiyed. 

Per cent. 
*4 12-4 

•.* 58-9 

Composition 
of dry rubber. 
• Per cent. 

Moisture 

— 

Caoutchouc 

67-2 

Resin . 

10-5 

120 

Proteid 

121 

13-8 

Insoluble matter 

61 

7-0 

Ash . 

2-4 

2-8 


The sample was too small for trustworthy valuation, but rubber 
of similar quality would probably realie* about 3*. per lb. in 
London, with fine hard Para quoted at 4s. Z\d. per lb. 

Tlie percentages of resin, proteid, and insoluble matter present 
in this rubber are all rather excessive. These defect may, how¬ 
ever, be due in part to the fact that the latex coagulated spon¬ 
taneously in the incisions, and the rubber would, therefore, 
include practically the whole of the resin and proteid present in 
the latex. 

II .—Cearn Rubber from Kisumu (1909). 

This sample was stated to have been obtained from Ceara trees 
about 18 months old at the Mill Hill Park Mission Station near 
Kisumu. It consisted of a small ball of light brown rubber, 
rather sticky externally and moist within. The rubber exhibited 
poor elasticity and tenacity. 

An analysis showed the rubber to have the following com- 


position*— 

Rubber as 

Composition 


received. 

of dry material. 


Per cent. 

Per cent. 

Moisture 

100 

— 

Caoutchouc 

59-8 

66-4 

Resin . 

8-7 

9-7 

Proteid. 

13-9 

16'5 

Insoluble matter 

7'6 

8-4 

Ash . 

4-02 

4-46 


The sample was too small for trustworthy valuation, but rubber 
of similar character would possibly realise about 3s. per 1^ in 
London, with fine hard Para at 5s. per lb. 

The rubber is of inferior quality on account of the large amounts 
of resin, proteid, and insoluble matter present, which adversely 
affect its physical properties. It must, however, be borne in 
mind that the rubber was derived from very young trees, and that 
the quality may improve as the trees become older. 

31192 


0 
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Ntasaland. 

I .—Ceard Rubier from Zoa (1905). 

The following particulars were furnished regarding this 
specimen of rubber; — 

“ The trees (Manihot Glaziovif), utilised for the experiments, 
were planted at Zoa some ten or twelve years ago, and were 
practically growing wild, having received no attention whatever 
during the last six or seven years'. Many of the trees were badly 
attacked by wdite ants, fome of the stems being completely 
riddled by these pests. The trees were growing in a loose black 
soil at an elevation of some 1,500 feet above the sea-level, the 
average rainfall being about 35 inches per annum.” 

The specimen submitted for examination consisted of a number 
of bails of dark reddish-Wown rubber; the whole sample weighed 
about 14 oz. The rubber was slightly sticky and soft, and though 
very tenacious it was only moderately elastic. 

The sample was analysed with the following results: — 



Eubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

10'4 


Caoutchouc 

65-5 

73-4 

Eesin . 

4-8 

5-3 

Proteid. 

14-9 

]6'6 

Insoluble matter 

4-4 

4-7 

Ash . 

3-7 

41 


These results show that this specimen of Ceara rubber is of fair 
quality, though the percentages of proteid and insoluble matter 
are rather high. 

The rubber was valued at from 2«. 9(f. to 3.? per lb. in London, 
with fine hard Para quoted at bs. Id. to 5«. 2d,, per lb. ^ 

II .—Ceard Biscuits from Nyasaland (1909). 

This sample of Ceara rubber weighed oz., and consisted of 
five biscuits of pale rubber, which was clean and well-prepared. 
The rubber exhibited very good elasticity and tenacity. 

An analysis gave the following results: — 


Moisture 

Eubber as 
received. 
Per cent. 
1-2 

Composition 
of dry rubber. 
Per cent. 

Caoutchouc 

851 

861 

Eesin . 

67 

6-8 

Proteid'.. 

61 

6-2 „ 

Ash 

0-9 

09 


The sample was submitted to brokers, who valued it at 6s. id. 
per lb. ’in London, with fine hard Para from South America at 
5s. id. per,lb.,"find fine plantation Para biscuits at 5s. i%d. to 
6s. b%d. per lb. , 
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The results of the analysis show that this rubber is of satis¬ 
factory composition, althoup'h the percentages of resin and pjoteid 
are higher than those recorded for,some specimens of Ceara rubber 
from Ceylon. The sample compares very favourably both in 
appearance and (jpmposition with specimens of Ceara rubber from 
Portuguese East Africa which have been examined at the 
Imperial Institute. 

The rubber contained a quantity of the so-called insoluble 
caoutchouc, which was white and very*tenacious when dry. 

Consignments of similar cliaracter to‘this sanyile would always 
be readily saleable at good prices, t 

;• 

III.— Ceord Rvhher prepared from Two-year-old Trees hy 
Pricldnr) (1910). 

• 

The sample consisted of very small balls of light brown fabber, 
the average weight of a single ball being 1'08 gram. Some of the 
balls were moist internally, and a little vegetable impurity was 
present. The rubber exhibited fair elasticity and tenacity. 

Tlie results of the chemical examinatiOli were as follows: — 

Loss on washing (moisture and imirarities) 4'9 jier cent. 

Composition of dry waslied rubber:-- • 

Per cent. 

Caoutcliouc . 78'6 

Resin ... ... ... ... ... 10'8 

Proteid ... ... ... ... ... 8'4 

Ash . 2-2 

The rubber was submitted to brokers, who valued it at about 
I'is per lb. in London, with fine hard Para at IOa-. Gd. per lb. 

•The rubber contained a high percentage of resin, but as it was 
derived from trees only two years old, this feature is not surpris¬ 
ing. The amount of proteid is also excessive. 

It wtll be seen that the value of this sample of Ceara rubber 
was placed at about half that of fine liard Para, whereas Ceara 
biscuits from Nyasaland have realised prices equal to that of fine 
hard Para. If, however, the rubber were less resinous than this 
specimen, there is no doubt that the balls would fetch a better 
price than the present quotation, and it would be of interest to 
tap a number of mature trees by the pricking process and forward 
the rubber obtained for examination and valuation. 

TlTe rubber obtained from two-year-old trees, if similar to the 
present sample, would, however, be saleable, and provided that 
the pricking at this early age does not damage the trees, there 
is no reason why the method should not be adopted. 

The relative values of the pricking and herring-bone systeftis of 
tapping Ceara trees, as regards the yield and value of the rubber 
obtained and the effect upon the trees, will have to be determined 
by experiments in Nyasaland. The chief objiction to the pricking 
method is that the rubber is obtained in balls or as “ scrap,” but 
the use of a washing machine would obviate tlijs drawback. 

21192 0 2 
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Rhodesia. 

' I.— Ceard Rubber from Southern Rhodesia (1904). 

This sample of Ceara rabbet was obtained from trees 44 years 
old in Southern Rhodesia. It consisted of a small ball of 
greyish-brown rubber which was soft, rather '^moist, and some¬ 
what sticky; it exhibited moderate elasticity and tenacity. 

On analysis it was found to have the following composition: — 




Per cent. 

Moisture ... , ... 

' , , , , , 

... 5-5 

Caoutchouc ., 1 . 

, , , , , , 

... 66-6 

Resin . 


r-4 

Insoluble matter ... 

« 

... 20-5 

Ash . 


2-0 


TbS'specimen was too small for trustworthy valuation, but con¬ 
signments of similar character would probably realise from 2s. to 
2s. Sd. per lb., with fine hard Para quoted at about 5s. per lb. 

The specimen contained a large quantity of insoluble matter 
and a high percentage df ash. 

II.— Ceard Rubber from North Eastern Rhodesia (1908). 

This specimen was labelled as follows: “Ceara rubber from 
Mirongo, North Eastern Rhodesia; from four trees about four 
years old.” It weighed about 9^ oz. and consisted of a large 
number of small balls of rubber ranging from J to 1^ inch in 
diameter. The balls were brown externally, but white and moist 
within; they contained a considerable quantity of sand and 
possessed a very disagreeable odour. The elasticity and tenacity 
of the rubber were fairly good. 

An analysis gave the following results: — 


Moisture 

Rubber as 
received. 
Per cent. 
9-5 

Composition 
of dry rubber. 
Per cert. 

Caoutchouc 

55-8 

61-6 

Resin . 

6-7 

7-4 

Proteid. 

111 

123 

Ash . 

16-9 

18-7 


The rubber was valued at 1.?. %d. per lb. in London, with fine 
hard Para quoted at 3i. b\d. per lb. 

This sample of rubber was of inferior quality on account of the 
large percentage of sand which it contained. Care should' be 
taken to exclude this impurity as its presence detracts consider¬ 
ably from the value of the rubber. 

9 . 

Portuguese East Africa. 

\.—Ceard[Ruhber from Guara-Guara (1908). 

These samples of Ceara rubber were prepared by the Director 
of Agriculture fojr<the Companhia de Mo 9 ambique, in the course 
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of his experimental tappings of Ceara trees at the Guara-Guara 
and Massanzane Estates Company’s plantation in PortuguesefEast 
Africa, the details of which were‘given in a report published in 
the Bidletm of the Imperial Institute (1907, 5. 401). 

Eleven samples of rubber, prepared by slightly different pro¬ 
cesses, were submitted for examination, and the following details 
were furnished regarding their preparation: — 

No. 1 (2 biscuits).—A solution of 1 per cent, ammonia placed 
in collecting cups. . 

No. 2 (2 biscuits).—A solution of^ per cent)»ammonia placed 
in colleciting cups. ^ 

No. 3 (3 biscuits).—A solution of 2 per cent, ammonia placed 
in collecting cups. 1 per cent, solution of creosote added to latex. 

No. 4 (3 biscuits).—1 per cent, solution of formaldehyde placed 
in collecting cups. Rubber smoked. * >, 

No. 5 (2 biscuits).—2 per cent, solution-of formaldehyde placed 
in collecting cups. Rubber smoked. 

No. 6 (6 biscuits).—3 per cept. solution of formaldehyde placed 
iu collecting cups. Rubber smoked. ‘ 

No. 7 (3 biscuits).—4 per cent, solution of formaldehyde placed 
in collecting cups. Rubber smoked. 

No. 8 (3 biscuits).—5 per cent, solution of formaldehyde placed 
in collecting cups. Rubber smoked. 

No. 9 (2 biscuits).—Rubber smoked. 

No. 10.—Smoked “ scrap.” 

No. 11.—‘‘ Scrap.” 

The unsmoked biscuits, Nos. 1, 2, and 3, were very similar in 
aipearance. They consisted of thin biscuits of pale brown 
rubber, rather rough and with white patches on the surface. 
Th« physical properties of all three samples were satisfactory. 

The smoked specimens, Nos. 4, 5, G, 7, 8, and 9, were also very 
similar in character. They were dark brown, but were otherwise 
superior, in appearance to the unsmoked samples; they had a 
strong smoky odour. The physical properties of all the speci¬ 
mens were very satisfactory, and no differences could be detected 
between the samples prepared with varying amounts of 
formaldehyde. 

The scrap rubbers, Nos. 10 and 11, were of good quality, the 
only difference being that the smoked sample. No. 10, was 
darker than the unsmoked scrap. 

* Results of Examination. 

The following four samples, representative of the entire collec¬ 
tion, were selected for analysis: — 

No. 1.—1 per cent, solution of ammonia added to latex. • 

Ito. 3.—2 per cent, solution of ammonia and 1 per cent, solution 
of creosote added to latex. 

No. 4.—1 per cent, solution of formaldeh^e added to latex; 
rubber smoked. 

No. 8.-6 per cent, solution of formaldehyde .added to latex; 
mbber smok^. 
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The results of the examination of these samples are given in 
tho following table: — 



Bobber as received. 

Compesition of dry rubber. 


i 

No. 1. 

No. .9. 

No. 4. 

No. 8. 

No. 1. 

No. 3. 

No. 4. 

No. 8. 

Moisture, per cent..,,. 

1-9 

' 2-9 

0-6 

17 


_ 

1 

_ 

Caoutchouc, per cent. 

82-9 

80-S 

851 

837 

84-4* 

82-8» 

85-6* 

84-6* 

Resin, per cent. ... 

57 

5-3 

6-3- 

67 

5-8 

5-5 

6-3 

6-8 

Proteid, per cent. ... 

8-1 

91 

61 • 

6-9 

8-3 

9-4 

6-2 

7-0 

Ash, per cent. 

1-4 

2-2 

1-9 

1-6 

1-5 

1 

2-3 

i_ ___' 

1-9 

1-6 


®* * “ Caoutchouc" insolnble in chloroform I'O 1'6 07 0‘2 


It will be seen from a comparison of these figures that the four 
samples of Oearii rubber are fairl.Vt uniform in composition. The 
percentages of caoutehohc in the dry rubbers show little variation 
in the case of Nos. 1, 4 and 8; whilst the amount in No. 3 is only 
slightly lower than in the other samples owing to the presence of 
larger quantities of proteid and ash. All the specimens contained 
a small amount of “ caoutchouc ” insoluble or difficultly soluble in 
chloroform, the i>ercentages of this constituent ranging from 0’2 
in No. 8 to r6 in No. 3. The amounts of resin and ash vary a 
little in the different samples, but in no (^ase are they excessive. 
The proteid figures are, however, a little high, especially in Nos. 
1 and 3. It must be remembered, however, that ammonia was 
use<l in the preparation of samples Nos. 1 and 3, and this fact no 
doubt explains the higher percentage of nitrogen (from which the 
amount of proteid is (calculated) found in these two cases. It way 
be noted further that No. 3, in which 2 per cent, ammonia was 
employed, gave a higher result than No. ], where only 1 per cent, 
solution of ammonia was used. Except for this variation in the 
proteid figures, there i.s little difference betws'en the results ob¬ 
tained for Nos. 1 and 3, and similarly Nos. 4 and 8, prepared with 1 
and 5 per cent, solution of formaldehyde respectively, show only 
slight variation in composition. 

It was not stated whether these different samples of rubber were 
all prepared from a bulked quantity of latex, so as to permit of 
direct comparisons being made between the different methods of 
preparation employed, or whether the samples Represent the pro¬ 
duct of the separate groups of trees. The variations in the 
analytical figures are, however, such as would be likely to occur 
in specimens prepared from different trees. 

The results of the chemical examination of these four samples 
are satisfactory, and indicate that Ceara rubber of good quality 
can be prepar^ in the territory of the Mozambique Company. 

For comparison With the results obtained in the examination 
of these samples of Ceara rubber from Portuguese East Africa, 
the following giving the composition of Ceara rubber 

•produced in Ceylon may be quoted: — 
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— 

I. 

11. 

in. 

• 

Moisture, per cent. 

Caoutchouc „ „ » . 

“1- 

0-70 

3-10 

1-58 

92-68 

87-97 

86-14 

!Rl6Sill yy yy ••• »•» 

3-80 


5-74 

Proteid „ „ . 

2-12 

6-13 

6-06 

yy yy ••• ••• ••• 

0-80 

-•- 

1*40 

1-48 


These Ceylon samples show striking ditfereuc* in the percent¬ 
ages of resin and proteid, buj all oi them are slightly superior 
in composition to the specimems’from Portuguese East Africa. 


Commercial Value. 

•• 

The following report on tJie commercial value of the samples 
in London has been furnished by brokers, and for comparison 
with tlie prices quoted it may be stated that fine liard Para rubber 
from South America was valued at 4.v. W. per lb. on the same 
date, and fine plantation Para at 4i’. Ic/. to 4s. 8^(1. per lb. 

No. 1 (two biscuits cured by 1 per cent, ammonia solution in 
collecting cups).—Light and dark amber Ceara bisAuits, rather 
rough, and a little stained. 

No. 2 (two biscuits, 2 per cent, ammonia).—About the same as 
No. 1, but rather dull. 

No. 3 (three biscuits, 2 per cent, ammonia and 1 per cent, 
solution of creosote).—Similar to above, but rather rough and 
scaly. 

These three lots are of good quality and well prepared, there 
being very little to choose between them; if anjrthing, No. 1 
is rather the best. Value 4«. 6d. per lb. 

No. 4 (three biscuits, 1 per cent, of formaldehyde).—Dark 
amber ^scuits, good quality; one biscuit slightly deadish, not 
properly cured. Value 4s. Gd. per lb. 

Nos. ,1, 6, 7 and 8 (cured with 2, 3, 4 and 5 per cent, solution 
of formaldehyde placed in collecting cups).—All good dark amber 
biscuits, well prepared; clear, clean and strong. Value 4s. Id. 
per lb. 

No. 9 (two biscuits, smoke cured).—A little rough, but 
apparently quite as good and well prepared as Nos. 5 to 8. Value 
4«. li. per lb. 

The smoked biscuits are better in appearance, and seem rather 
more resilient than tlie uusmokt'd. As to tlie effect on the 
rubber of ammonia and formaldehyde in various quantities, 
this would have to be determined by analysis, or on the rewrts 
of manufacturers, as the samples themselves show very little 
difterence, whether mixed with 1 per cent, or 5 per cent. 

No. 10.—^Good clean brown smoked Scrap,jfree from heat, and 
well cured. Value 3s. Gd. per lb. 

No. 11.—Pale Ceara Scrap, free from bark and heat, and of the 
usual quality of the grade. Value 3*. 4d. to 3i.* bd. per lb. 
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Conclusions. 

It'is evident from the results of this investigation that Ceara 
rubber of very satisfactory qudlity and value can he produced in 
Portuguese E^t Africa. It now remains to ascertain the yield 
of rubber obtainable from the trees by the use of improved methods 
of tapping. 

II .—Ceard Rubber from Chibaba and Mamma (1908). 

“ No. 1. Ceqfa rubber collected in Chibaba plantation.” 

The specimen consisted dl three small thin biscuits of rubber 
which together weighed only § ozi '„The rubber was dark-coloured 
and of rather rough appearance, but exhibited very satisfactory 
physical properties. 

The sample was too s-mall for chemical examination but the 
rubbbr was evidently of good quality. It was valued by brokers at 
4s. Qd. per lb. with fine bard Para from South America quoted at 
4s. 2d. per lb., and Para biscuits from Ceylon at 4s. 10<f. per lb. 

“ No. 2. Ceara rubber from the Maruma estate.” 

A single biscuit of rubber weighing less than 1 oz. The rubber 
was darker in colour than the previous specimen and of rather 
rough appearance, but strong and of good quality. The sample 
was too small for chemical examination. It was valued by brokers 
at 4s. id. per lb. 

These two specimens of Ceara rubber compare very favourably 
in physical properties with the samples from Guara-Guara, but 
were rather darker in colour. Owing to the smallness of the 
samples it was, however, impossible to determine their composition 
for comparison. 
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CASTILLOA RUBBER. 

CastUloa dastica, Cerv. 

The Castilloa tree is a native *of Central America, its habitat 
extending from ^exico, south of 22° N. latitude, into Colombia; 
it also occurs on the western slopes of the Andes, in Ecuador and 
Peru. It is a large forest tree belonging to the natural order 
Morace® and grows naturally at low elevations, being seldom 
found higher than 2,000 feet above#the sea level; it occurs 
most abundantly on the banks of river^ or streams and on moist 
plains where there is good drain age, l|ut it will nfft grow on swampy 
land. The Castilloa tree is found under a wide range of climatic 
conditions in Central America and a number of distinct varieties 
have been described from different districts. 

Large plantations of Castilloa trees have been established in 
Mexico and also to a smaller exleut ib the States of tientral 
America, including British Honduras, and in Colombia and 
Ecuador. The trees have also been tried experimentally in India 
and Ceylon, the British Colonies and Protectorates inJOast and West 
Africa, and in the West Indies. The tree has not succeeded very 
well under cultivation outside its natural habitat, and so far as 
the British Colonies are concerned, it is only in British Honduras 
and the West Indies that Castilloa dastica is lil^ly to be ex¬ 
tensively grown. 

The latex from young Castilloa trees up to 8 years old usually 
contains a large proportion of resin, and therefore furnishes in¬ 
ferior rubber; the trees should therefore not be tapped until about 
the eighth year. 

The bulk of the Castilloa rubber obtained in Mexico and Central 
America at the present time is collected by the natives from wild 
trees. The method of tapping varies in the different districts; 
sipgle oblique incisions, V incisions, or spiral incisions extending 
all round the trunk are used, and sometimes the bark is scored with 
cuts all over. The native methods of preparing the rubber are 
frequejjtly very crude, and (consequently the product is often of 
inferior quality. 

On the plantations the trees are usually tapped on the half¬ 
herring-bone system, and the rubber is prepared either by allowing 
the diluted latex to “ cream ” and then submitting the separated 
rubber globules to pressure, or by treating the latex in a centri¬ 
fugal machine. The rubber obtained by either of these processes 
is of very good quality and realises prices almost equal to that of 
fine hard Para. 

Tie following section gives the results of the examination of 
Castilloa rubber from India, Zanzibar, the West Indies and 
Venezuela. 


India. 

I .—Castilloa Rubber from Kullar, Mlgiris (1908). 

This sample was labelled as follows:—“ N«| 2. Castilloa rubber 
from trees planted in the Government Experimental Garden, 
Kullar (1,3(>0 feet), Nilgiris, in April, 1902; collected June, 1908.” 
It weighed 6-^ oz., and consisted of a rough slfeet of dark brown 
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rubber, containing a fair amount of vegetable impurity. The 
rubber was rather soft, slightly sticky and weak. 

A chemical examination gave the following results: — 


Moistui-e 

Rubber as 
received. 
Per cent. 
1-5 

Composition 
of dry rubber 
Per cent. 

Caoutchouc ...< 

C2-7 

63-6 

Resin . 

... ' 320 

32-5 

Proteid . 

« ... 0-9 

0-9 

Insoluble mutter 

... 2-9 

« 

30 

Ash . 

2-29 

24 


The ^'ubber was valued at 8.?. 2<l. to 3«. Ad. per lb. in London, 
with fine hard Para quoted at 5*. \d. per lb. 

This rubber was of inferior (juality, owing to the large per¬ 
centage of resin present. The trees from which the samjde was 
obtained were, however, cnly six years old, and it is probable that 
the quality of the rubber will improve as the trees become older. 


II .—Caatilloa Rubber from Burliar, Silijirin (1908). 


The specimen bore the following label:—“No, 3. Castilloa 
rubber from the Government Experimental Garden, llurliar (2,400 
feet), Nilgiris, February, 1908.” It weighed 5| oz., and con¬ 
sisted of rough sheets of rubber varying in colour from light to 
dark brown, and containing traces of vegetable impurity. This 
rubber was much stronger than the preceding specimen from 
Eullar. On analysis it gave the following figures: — 



Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

0-2 

• 

Caoutchouc 

86-1 

86-2 

Resin . 

12-8 

129 

Proteid 

0-5 

0-5 

Ash . 

0-4 

0-4 


The rubber was valued at 3.s 


with fiine hard Para quoted at 5,<, \d. per lb. 


M. to 3.!. %d. per lb. in London, 


This sample of Castilloa rubber from Burliar wqs much superior 
in composition and physical properties to the specimen from Kullar. 
No information was furnished regarding the age of the trees from 
which the rubber was obtained. 


Zanzibar (1908). 

This specimen of Csstilloa rubber weighed IJ oz. and consisted of 
two flat pieces of rubber which had apparently been cut from a 
larger lump. The rubber was black and possessed a slight odour; 
it exhibited'fair dasticity and tenacity. 
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The results of the chemical examinatiou were as follows: — 

Eubher as Compositioa 
• received. of dry rubber. 

Per cent. Per cent. 

Moisturd . 1-6 — 

Caoutchouc . 758 77'1 

Eesin . 202 20‘5 

Proteid.•. ... 1-5 1-5 

Insoluble matter ... (f9 0'9 

Ash . I 0% » 0 4 

The sample was too small for trustworthy valuation, but the 
rubber was of inferior quality in account of the high percentage 
of resin present. The latter feature suggests that the rubber was 
derived from young trees. 

ThINIJ).\U .iKD ToBAUO. *• 

I.— Tivo Samples of Castilloa Tlvhher (1903). 

Two small samples of rubber, jwepared respectively from old 
and young trees of Castillfla elastien^ were forwarded to the 
Imperial Institute for comparative chemical examination by the 
Suj)erintendent of the Eoyal Botanic Gardens, Trinidad. In the 
accompanying letter it was stated that the samples had been pre- 
(lared from the latex by creaming and draining, lind that the 
rubber derived from the young trees was much inferior in physical 
properties to that yielded by tlip older trees of the same species. 

“ No. 1. Rubber from young trees (4 years old).” 

The specimen showed very little resemblance to true rubber, 
and was evidently highly resinous. It was almost black, rather 
hard in the lump, but could be moulded by pressure, and was 
easily indented with the finger nail; small fragments were soft and 
sticky. It exhibited very little tenacity and no elasticity. 

“ No. 2. Rubber from old trees.” 

This was a specimen of good rubber, almost black, only slightly 
sticky,^very elastic and exhibiting considerable tenacity. 

A chemical examination of each of the two specimens gave the 
following results: — _ 


— 

Moisture. 

Caoutchouc. 

Resin. 

Insoluble 

matter. 

Ash. 

Rubber from vouuk trees... 

0-6 

33-6 

C4-I 

1-7 

0-35 

Rubber from old trees 

• 

• 

C-4 

81-9 

15-8 

1-9 

0-34 


The purified caoutchouc from the rubber of the young trees was 
very soft and sticky, whereas that furnished by the rubber from 
the older trees exhibited very satisfactory physical properties. 

These analyses amply confirm the opinion based upon ■^e ap¬ 
pearance of tile samples, and prove that the rubber prepared from 
the latex of the young trees of Castilloa dastica is a very inferior 
product, consisting largely of resin. Thf results agree with 
previous analyses recorded by different investigators, who have 
invariably found that the amount of resin in the latex of Castilloa 
dastica is very large in the young trees, but ^dually diminishes 
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with age, until after the eighth year or so the tree yields rubber of 
good /juality. Practical experiments in the cultivation of CastiUoa 
elastica fully support this conclusion. The age of the “ old trees ” 
under notice was not stated, but the amount of resin present in the 
rubber, viz., 15'8 per cent., is much greater than is permissible in 
rubber of good quality. 

II .—Five Samples of Castilloa_ Ruhhcr (1903). 

These samples of Castillha rubber, prepared by different methods 
from old and young trees,-were forwarded by the Superintendent of 
the Royal Botanic Granlens tor comparative examination. 

“ No. 1. 350 e.c. CastiUoa 'atex from trees years old. 

Added 160 c.c. alcohol. After coagulation and draining the rubber 
bla(!kened quickly. Obtained 140 grams of wet rubber.” 

The specimen consisted„of a single ])iece about 4 in. by 2 in. by 
1 in.'vlreighing 3^ oz., and was evidently of very inferior quality. 
The mass was very hard, but could be indented with the finger 
nail and its shape altered by compression; it was almost black 
externally, but dark brown within# and small fragments of bark 
were distributed through it. Small pieces of the material were 
soft, and exhibited only slight elasticity and very little tenacity. 

“ No. 2. 350 c.c. of CastiUoa latex from trees 4^ years old. 
Added two litres of water and set to cream for 12 hours. Coagu¬ 
lated with alcohol and obtained 118 grams of wet rubber. This 
appears brittle. Creamed rubber is always cleaner and whiter 
than rubber from latex coagulated as gathered. It appears to 
wash away much proteid matter.” 

This was very similar to the preceding sample No. 1 in appear¬ 
ance and characters, but was a little softer and more elastic. It 
was a single piece about 5 in. by 2 in. by 1 in. weighing 3 oz., 
dark brown externally, but much lighter within, the freshly- 
cut surface having a glossy appearance. * 

“ No. 3. 500 c.c. CastiUoa latex from trees 44 years old. 

Poured direct on copper mesh (fine wire) and allowed to drain. 
Rubber coagulated by air naturally in 48 hours. Was tdken off 
wire and doubled up.” 

The specimen consisted of a sheet of bhuik rubber, about 12 in. 
square and 4 in. thick, which was slightly mouldy on the surface. 
It was of very inferior quality, being only slightly elastic, and 
exhibiting very little tenacity. 

“ No. 4. 600 c.c. of Castilloa latex from trees over 12 years old. 
Added alcohol to coagulate. Coagulation appeared imperfect. 
To be compared with No. 1—old and young.” ^ «■ 

This specimen consisted of a single piece of black rubber weigh¬ 
ing 7 oz. When cut open it was found to be very porous and to 
contain a considerable quantity of acid liquid; it was therefore^ut 
into slices and air-dried before analysis. It also contained 
numefbus fragments of bark and wood of rather large size, which, 
on removal, were found to amount to 4’6 per cent, of the total 
weight. The rubber was very elastic and tenacious, and only 
slightly sticky. ^ 

” No. 5. Specimen of rubber made from washed and creamed 
latex of trefis 12 years old and over. Coagulated with alcohol. 
This appears to be the best specimen of Castilloa sent.” 
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The sample was a small piece of Mack rubber weighing 1 oz.; 
internally it was a dark greyish colour throughout, dry, and quite 
free from foreign matter. The physical characters of the rubber 
were very satisfactory; it exhibited considerable elasticity and 
tenacity, and t^s not sticky. In appearance and characters it 
was certainly the best specimen of the series. 


Results of Examination. 

The following results were obtained* on analysis of the various 
samples: — » ” • 


Rubber as reoeiVeS. 




Oomposition ot dry rubber. 




Caoutchouc... 37'1 

Resin . 47 • 1 

loBoluble 5*6 
matter. 


.ge of trees | 44 44 

(years). I_ 


8*0 15-2* 2*2 

40*8 70*1 89*1 
46*4 1V7 8*2 

6*8 ! 3*0t 0*5 


BniBH 


4J I Over 
, ! 12 I over. 


41*3 43*0 44*4 82*7 91*2 

62*6 66*2 49*3 13*8 8*3 

8*1 0*8 6*3 3*6 0*6 


Over 12 and 
I 12 over. 


* This specimen was air-dried before analysis, 
t Exclusive of 4*6 per cent, of bark removed before analysis. 


It will be seen from these figures that the three specimens of 
Castilloa rubber. Nos. 1, 2 and 3, which were obtained from trees 
4i years old, contain very large amounts of resin, viz., 62'6, 66'2 
an^d 49*3 per cent, respectively in the dry material, and they would, 
therefore, possess little value as rubbers. The results of the 
chemical examination confirm the opinion based upon the physical 
characters of the specimens, and it is clear from these analyses 
that Caltilloa trees 4J years old will not yield marketable rubber in 
Trinidad. This conclusion agrees with that arrived at by previous 
investigators, but it must be remarked that the amount of resin 
present in the specimens under notice, and also in the small 
sample of Castilloa rubber from a tree four years old which is dealt 
with in the preceding report, is* considerably greater than has been 
hitherto recorded for Castilloa rubber obtained from trees of the 
same age growing in other countries. Thus Weber in some ex- 
perirtients condt^ited at Las Cascadas on the isthmus of Columbia 
found that the rubber obtained from the trees of Castilloa elastica 
4 and 5 years old contained 26’47 and I8T8 per cent, of resin 
respeidiveiy, which is about half the amount found in the present 
case. The much higher percentages of resin found in the spe<^ejks 
from Trinidad may possibly be due to difEerences of climatej soil, 
&c* The different methods of preparation employed in the three 
cases has not influenced the composition o|,the rubber to any 
appreciable extent, the only striking difference being that No. 2, 
which was prepared by creaming, contained very little insoluble 
matter and ash as compared with the other two Specimens. 
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The two samples of Castilloa rubber, Nos. 4 and 5, which were 
obtained from trees 12 years old and upwards, were of much better 
quality than the preceding spe(;imens, though the amount of resin 
present, 13'8 and 8’3 per cent., is still higher than is usually found 
in the heat qualities of this variety of rubber. tSpecimen No. 6 is 
the best of the series both as regards chemical composition and 
physical characters. 


Chvimeroial Value. 

Samples of thf two nihb^ra. Nos. 4 and 5, were submitted for 
valuation to brokers, who were in|prmed of the results which had 
been obtained by chemical exa'incnation. The brokers valued 
No. 4 at 2.S. 4<Z. per lb. and No. 5 at 2s. 9d. per lb. in London, 
with fine hard Para quoted at 4s. 2d. per Ih. 

III.— Castilloa Rubber prepared by TPchcr'.s Method (1903). 

This sample of rubber of Castilloa elasliea had been prepared by 
the Superintendent of the Botanic Gardens acc^ording to the 
method suggested by Dr. C. 0. Weber, which consists in the 
addition of formaldehyde to the iTeamed latex. The following 
particulars were suppliedregardingllie exact procedure adopted:— 

“ Latex fjom Castilloa trees 14 to 16 years old, 500 c.c., creamed 
in four times its volume of clean water, three times in succession to 
remove albuminoids. Added 20 c.c. of commercial formalin to 
latex when creamed on last lot of water. No cohesion took place 
until 96 hours after mixing. Rubber then lifted and pressed. 
Cold water was used.” 

The specimen was a semicircular cake, 4 inches in diameter and 
1 inch in thickness, which weighed about 2 oz. Externally it was 
light brown, but within it was quite white, perfectly dry and free 
from foreign matter. The rubber exhibited very satisfactory 
physical properties; it was not sticky, and was very elastic and 
tenacious. 

The following results were obtained on chemical examiq|ition: — 



Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

9-5 

_ 

Caoutchouc 

82-6 

91-2 

Besin . 

7-4 

8-2 

Insoluble matter 

0-5 

0-6 

Ash . 

0-26 

•• 0-29 


These figures are practically identical with those furnished by 
sample No. 5 of the preceding report, which was prepared by 
coagulating the washed and creamed latex with alcohol. The 
physical characters of the two specimens were also very similar, 
the only difference being that the sample prepared by Wefifer’s 
method was much Ifghter in colour. 

The brokers also regarded the two specimens as of equal value, 
and quoted for each a price of 2s.9d. per lb., with fine hard Para at 
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IV.— Twelve Samples of Castilloa Rubber (1907). 

These specimens were forwarded by the Superintendent of the 
Eoyal Botanic Gardens in continuation of the previous investiga¬ 
tions. , 

“ No. 1. Castilloa rubber. Cake. Washed in three waters, 
skimmed and allowed to coagulate in glass saucer.” 

” No. 2. Castilloa rubber. Cake. Latex washed through 
strainer with 12 volumes of water and* left in vessel to coagulate. 
It was taken as a cake from surface 6 days afterwards and 
pressed.” I • 

“ No. 3. Castilloa scrap. • Collected from trees which furnished 
Nos. 1 and 2.” • 

These specimens were prepared from Castilloa trees which were 
planted to fill up the gaps in a permanent plot of Hevea 
brasiliensis. The trees are 7J years bid, but are of snxdl size 
owing to the Hevea trees outgrowing them. 

“ Nos. 4 and 5. Castilloa block and scrap from trees 17 years 
old.” 

“ Nos. 6 and 7. Castilloa sheet and scrap.” 

“Nos. 8 and 9. ,, ,, ,, 

“ No. 10. ,, ,, from trees 6 years old.” 

“ Nos. 11 and 12. ,, ,, and scrap.” * 

Specimens Nos. 1, 2 and 3 were all prepared from trees growing 
on lands belonging ‘ to the Botanical Department, whereas 
specimens Nos. 4 to 12 represent the rubber produced on private 
estates in I’rinidad, and for which, it is stated, prices of from 3/!. 
to 4.«. 3f/. per lb. were being obtained. 

“ No. 1. Castilloa rubber from trees 74 years planted.” 
Weight 6 oz. 

A thick cake of rubber, f) inches in diameter and from J to ^ inch 
thick. 

The rubber was almost black externally, but greenish-white 
within when freshly cut; it was clean, slightly sticky, and 
exhibited very poor elasticity and tenacity. 

The results of the analysis were as follows: — 



Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

2-5 

— 

Caoutchouc 

46-4 

47-5 

Resin . 

50-6 

520 

Proteid 

0-5 

0-5 

Insoluble matter 

nil. 

nil. 

Ash 

0-24 

0^25 


This sample of rubber was of inferior quality on accoun'^of the 
very high percentage of resin present. It was valued at 2s. per lb. 
id London, with fine hard Para at d.t. 1i. per lb. 

“ No. 2. Castilloa rubber from treM 7J years planted.” 
Weight oz. 

A thin cake of rubber, 6 inches in diameter and 1 iach thick. 
The rubber was almost black externally but lighter within, clean 
and slightly sticky; its physical properties were not very satis- 
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factory, although if was Superior iu this respect to the preceding 
specimen, No. 1. 


The rubber had t|tB following,composition;- 

^ * 


Rubber as 

Composition 


received. 

of dry rubber 


Per cent. 

Per cent. 

Moisture 

2-5 


Caoutchouc 

67-6 

59T 

Besin . 

360 

36-9 

Proteid 

1-0 

10 

Insoluble matter 

i ... 2-9 

3-0 

Ash . 

2-4 

2-5 


This sample contained less resin than No. 1, but the amount of 
this constituent was still very much greater than is admissible 
in ruj)ber of good quality. It was valued at 3s. per lb. in London. 
The scrap rubber, sample No. 3, corresponding to Nos. 1 and 2, 
was valued at 2s. 10<f. per lb. 

“ No. 4. Castilloa block from trees 17 years old.” Weight 
2i lb. 

An oblong piece of rubber, about 2 feet long, from 3 to 4 inches 
wide and 1 inch thick. 

The rubber was brown externally but lighter within; it was 
clean, free from stickiness, and exhibited fair elasticity and 
tenacity. 

The following results were obtained on analysis; — 



Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

80 

— 

Caoutchouc 

69-2 

75-2 

Resin . 

21-2 

230 

Proteid. 

0-6 

0-7 

Insoluble matter 

10 

1-1 

Ash . 

1-99 

215,. 


This sample of Castilloa rubber was of better quality than Nos. 
1 and 2, but the amount of resin was still excessive. It was valued 
at 3s. 6d. per lb. in London. The scrap rubber from the same 
source, sample No. 5, was valued at 2s. Id. per lb. 

“ No. 6. Castilloa sheet.” Weight 1 lb. 

A large sheet of rubber, 12 by 14 inches, and from Vs to J inch 
thick. 

The rubber was clean, pale yellow, and free from stickiness; it 
was, however, weak and tore readily. 

The rubber had the following composition: — 



Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

0-8 

— 

Caoutchouc 

761 

76-7 

Resin ... C 

21-5 

21-7 

Proteid. 

.;. 0-5 

0-5 

Insolublf matter 

11 

11 

••• 

0-71 

0-72 
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This sample was very similar in composition to No. 4, but 
was a little weaker. ' It was valued at 3s. bd. per lb. in Loi^on. 
The correspQpding' scrap rubber, No. 7, was valued at 3s. perlb. 

“ No. 8. Castilloa sheet.” Weight 6i oz. 

Two thin sheets of clean rubber, pale colour, sticky. The 
rubber was very weak and tore readily. 

• The following results were obtained on analysis: — 



Per cent. 

Moisture ., 

01 

Caoutchouc ... •.. 

60-9 

Resin ... ... ... ....' 

...» 37-2 

I’roteid ... ... ^... 

l)-4 

Insoluble matter... » f.. 

1-4 

Ash . 

0-37 


This sample was of inferior quality on account of the higl^per- 
centage of resin. In comix)sition it agrees well with sample No. 2. 
The scrap rubber from the .same source. No. !), contained a little 
less resin than the sheet', viz. 32'4 i)er cent. The sheet rubber was 
valued at 2s. 3d. per lb., and t^ie con-esponding scrap rubber in 
ball form at 3s. per lb. in London. “ 

“ No. 10. Castilloa sheet.” Weight 5 oz. 

Three small irregular cakes of clean black rubber, which ex¬ 
hibited fair elasticity and tenacity, Init tore when .stremhed. 

The rubber had the following composition: — 



Rubber as 

Composition 


received. 

of dry rubber 


Per cent. 

Per cent. 

Moisture 

10 

— 

Caoutchouc' 

7,5-4 

76-1 

Resin 

20-4 

20-0 

I’roteid ... 

0-6 

0-6 

Insoluble matter 

2-fi 

2-7 

Ash 

2-17 

i 

! 

ZO 


This s.alnple resembled si)ecimens Nos. 4 and (i in composition 
and quality. It was value(l at S.v. Gd. per Ih. in London. 

“ No. 11. Castilloa sheet.” Weight 15 oz. 

Two thin sheets of rubber about 10 inches square. The rubber 
was clean, well prepared, pale in colour and free from stickiness; 
it exhibited good elasticity and tenacity, being much superior in 
those respects to all the other samples. 

The results of the analysis were as follows: — 


• 

Per cent. 

Moisture 

. 0-1 

Caoutchouc 

. 830 

Resin . 

. 15-6 

Proteid 

. 0-4 

Insoluble matter... 

. 0-9 

Ash 

...^ ... 0^1 


This sample of Castilloa rubber contained less resin than any of 
the other specimens. It was very well prepared and is certainly 
the best sample in the series. It was valued at 4.« 6d. per lb. in 
2U»a D 
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London, the corresponding scrap rubber, No. 12, being valued at 
2s. per lb. 

Tlie two samples of Castilloa rubber, Nos. 1 and 2, from trees 
growing on land belonging to'the Botanical Department, contain 
exceptionally high percentages of resin (viz., 6^ and 37 per cent, 
resjiectively) for the product of 71 year old trees. It may, how¬ 
ever, be noted that the trees in question are stated to be of small 
growth owing to the tact that they were planted along with I’ar!! 
trees and the latter Itad eutgrown them. 

Tlie otlier samples of (lastilloa rubber were derived from private 
estates in Trinidad. Of th'se No. 8 contained 37'2 per cent, of 
resin, tlius agreeing in composiji/m with No. 2, whereas in the 
other s])ecimens. Nos. 4, ti, 10 and 11, the amounts of resin were 
inncli less, ranging from Ih ti to 23 per cent. Even these latter 
jiercentages are much liigher than tliose usually recorded for 
fastitloa rubber from mature trees. 

The valuations of the sheet Castilloa rubbers vary from 2.<i. to 
4.S-. (h/. per lb. and those of the “ scraj) ” from 2.s. L/. to 3.'!. per 
lb., with fine hard Para at 4.v. 7d. per lb. It may be noted that in 
the case of the specimen.? Nos. 8 and 9 the scrap rubber in ball form 
was valued by the brokers at more than the corre,spending sheet. 
The latter was exceptionally weak, whereas the ball of scrap rubber 
a])penred to<he much stronger and contained a little less resin. 

V.— CastiUoa Ihihher from Tohni/n (1909). 

The specimen was a large square .sheet of Casfilloa elasHca 
rubber about J inch thick and weighing 21 lb. The rubber 
was black, clean, and well prepared; its physical properties were 
very satisfactory. 

It had the following composition; — 

Rubber as Composition 
received. of dry rubber. 

Per cent. Per cent. 
Moisture ... ... I'O — 

Caoutchouc . 9V1 92'tf 

Resin . C'l 6’2 

Proteid. 0'8 0'8 

Insoluble matter ... I'O I'O 

Ash' rr'" ... 2'20 2-22 

The sample was valued at 4.?. Ad. per lb. in London, with fine 
hard Para from South America quoted at 5.?. per lb. This rubber 
is of good quality, and would be readily saleable. , 

VI .—Castilloa Rubbers from Tobago (1909). 

These specimens of Castilloa rubber were stated to havq. been 
prepared by a new centrifugal process. 

Description and Results of Examination. 

A. The first spe-^imen received bore the following laf)el: 
“ Department of Agriculture.. Castilloa rubbM prepared by a 
new process. From Tobago. 26/6/09.” Weight, IJ oz. 

It consisted q| a square sheet of very pale rubber, clean and 
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excellently prepared. The rubber was ratbra weak and much 
inferior in physical properties to good Para. , 

The results of the chemical examination were as follows: — 

* Per cent. 

Moisture O'l 

Caoutchouc . 707 

Resin . 28’6 

Proteid . 0'5 

Ash .» ... O'l 

The analysis shows that the wibber contains a high percentage 
of resin, which adversely affects iti| physical eproperties. The 
percentages of moisture, protend and ash are extremely low, and 
it is evident that the rubber b^s been very well prepared. 

No information was furnished as to the age of the trees from 
which the rubber was obtained. 

Four other specimens of Castilloa rhbber prepared bjt.this 
centrifugal method were subsequently received. 

“ No. 1. Not creamed. Spun within an hour of tapping. 
Trees, 7-8 years old.” Weight, | oz. 

A thin sheet of pale brown'rubber, clean and well-prepared. 
The rubber was stronger than the previous specimen A, but still 
a little weak. The sample was too small for analysis. 

“No. 2. Creamed, spun same day. Trees, 7-8 years old.” 
Weight, I oz. 

Very similar to sample A in appearance and physical proper¬ 
ties. The sample was too small for analysis. 

“No. 3. Creamed, spun next day. Trees, 7-8 years old.” 
Weight, § oz. 

A thin sheet of brown rubber, rather soft and weak. The 
specimen was in.sufficient for chemical examination. 

“ No. 4. Creamed and washed over and over again, spun next 
daj^ Trees, 7-8 years old.” With this specimen is included 
another which was labelled as follows: “Same ns No. 4, but 
deposited on brass plate fitted inside bowl.” 

These two specimens had become firmly adherent, and could 
not be separated from one another. They were exactly similar 
in appearance and were treated together. The united sample 
weighed 1^ oz. 

The rubber was pale, slightly sticky, soft and weak. In 
physical properties, it was the worst of the series. 

A chemical examination showed that the rubber contained 0'04 
per cent, of moisture and 34’2 per cent, of resin. The quantity 
of material was not sufficient for complete analysis. 

Commercial Valve. 

The specimens, with the exception of No. 4, were valued as 
follows: — 



. 


Per lb. 




s. d. 

A. 

Fine thin sheet 


6 10 

No. 1. 

Fine thin brown sheet 

« 

6 10 

„ 2. 

ditto. 

6 11 

V) 3. 

Thin sheet of rather 

soft 



character . 

... 

• 6 4 
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Speoimen No. 4 was of very inferior quality on aecount of 
its soft and resinous character, and would realise a much lower 
pric6 than those quoted for the other specimens. 

On the date of the above vafuntions. fine hard Para was quoted 
at 8.V. lOd. per Ih. in London. 


Conclusions. 

Three of these specim'ens of Oastilloa rubber, viz.. Nos. 1, 2 
and A, are of e;jccellent'quality, and it is clear that the centri¬ 
fugal method adopted for tfieir preparation is capable of yielding 
very good results. TJnfortunateljfj the latex used for the experi¬ 
ments, judging by the composition of sample A, was very resinous, 
so that the resulting rubber is inclined to be soft and weak. 

I^is not possible from'the examination of such small specimens 
to express any definite opinion regarding tlie best method of 
preparation. Sample No. 1, “Not creamed. Spun within an 
hour of tapjting.’’ was a little stronger than specimens No. 2, 
“ Creamed, spun samg day,” aftd sample A, both of which, 
however, were slightly superior to it in colour. No. 3, 
“ Creamed, spun next day,” was darker and much weaker than 
the preceding three specimens; while No. 4, “Creamed and 
washed over and over again, s]mn next day,” was the worst 
specimen of the series as regards physical properties. 

It would, therefore, appear that the specimens prepared from 
the latex on the day of collection are much superior to those 
in which the latex was kept until the next day. Further experi¬ 
ments will be necessary to determine whether it is advantageous 
to cream the latex before spinning. The creamed sample No. 2 
is superior in colour to No. 1, which was not creamed, and on 
that account was valued at Id. per lb. more, but the rubber was 
not quite so strong as No. 1. TTnfortunately, the si)ecimens Nos. 
1 and 2 were too .small for analysis, so that it was not possible 
to determine the composition of the “creamed” apd “ un- 
ireaiped ” rubber for comparison. Larger samples (about | lb. 
eaidi) of rubber prej)ared by these methods should be submitted 
for this purpose. 

In view of the successful results obtained by this method of 
preparation, it would be of considerable interest if further experi¬ 
ments could be conducted on the same lines with latex derived 
from older trees, as such latex would ])robably be less resinous 
and would therefore yield a better product. 


Dominica (1909). 

Tlje specimen, which was labelled “Large biscuit of CastUloa 
elnstica,” weighed I lb. 2 oz. It consisted of a large rough 
biscuit of black rubber, about 11 inches in diameter and 3 mch 
thick. The rubberfvus clean, dry and well prepared ; its physical 
properties were very satisfactory. 

The results of,the analysis were ns follows; — 
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Rubber as 

Composition 


received. 

of dry rubben 

■' 

•Per cent. 

Per cent. 

Moisture 

1-9 

— 

Caoutchouc 

84-0 

85-() 

Resin . 

9'2 

9-4 

Rroteid. 

d-T 

d'8 

Insoluble mutter 

1-2 

1-2 

Ash . 

2()9 

2-Id 


The sample was valued at about d.v. lid. per lb. in Loudon, with 
tine hard Para from South Am?»ca (]uoted at 4.v. did. per lb. 

The results of the analysis show that this rubber is of ffood 
quality, though the percentages of resin and proteid are a little 
high. 

•• 

St. Lucia (1909). 

This .sample, whi(dj was labelled “ Smiill slab of biscuit rubber, 
Cnstilloti. cla-itirii," weighed '■’> ‘ox. It coijsisted of a small cake 
of rubber about (i inches long, d to -1 inches wide and J inch thick, 
'The rubber was almost black, but was cleaiv-aud well prepared; 
rts physical properties were \ery satisfactory. 

An analysis gave the tollowing results: — 



Hubher us 

Composition 


received. 

of dry rubber. 


Per cent. 

J'er cent. 

Moisture 

Od 

— 

(hioutchouc 

880 

88-9 

llesin 

9-1 

9-1 

Proteid ... 

Id 

Id 

Insoluble mutter 

(1-7 

o-r 

Ash ... ... 

0-4(i 

()-4() 


The siiniple was valued at about d.v. (id. per lb. in Loudon, with 
tine hartfPara from South America quoted at 4.v. did. per lb. 

The analytical results show that this Castilloa rubber from 
St. Lucia is of good quality, although the percentage of resin 
is a little high. 'This .slight defect may possibly disappear as 
the trees become older, t'ousigumeuts of similar character to 
the present sample would be readily saleable. 

. Venezuela (1905). 

• 

A small sample of rubber supposed to have been prepared from 
Castilloa trees in Venezuela was forwarded to the Imperial Insti¬ 
tute by the Superintendent of the Botanical Department in 
Trinidad. , 

The sample was labelled “ Caoutchouc Castillioa preparado por 
Brof. Julio Roversi, Caracas,” and consisted of a strip of rubber 
which was light iu colour, being almost wl^jte internally, and 
was pi-actically free from foreign matter; it was not sticky and 
its physical properties were exceedingly good. 

The analysis furnished the following results:—* 
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Eubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

2-8 

— 

Caoutchouc 

92-8 

. 95-5 

Eesin . 

;i-T 

;!'8 

Insoluble matter 

()-7 

0-7 

Ash ... ... 

0-4 

0-4 


It is evident from there figures’ tliiit the rubber is of very good 
ouiility, contfiiuing less than 4 per cent, of resin in the dry 
material. This percentage of rer\ivi is very much lower than that 
found in any of the specimens o'f rubber from Castilloa trees 
growing in Trinidad, which have been examined at the Imperial 
Institute. 

ThS samj)le was too small to submit for commercial valuation, 
but there is no doubt that rubber of the same (luality would 
always command a good prii'e in the market. 
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FTJNTUMIA BUBBEB. 

Funtuinia elastica, Stapf. * 

• 

This tree, known as the West African rubber tree or the Lagos 
silk rubber tree, belongs to the natural order Aiwcynacese and 
is a native of tropical Africa. It o(^c,urs from Sierra Leone in 
the west to Uganda in the east, and extends southward into the 
(longo State. It is a large tree which attains a height of 100 
feet, and has a .straight cylindrical trunlc. 

The rubber of Funtumia ehuttru is of very good quality if care¬ 
fully prepared, but the product obtailied by the*natives in West 
Africa is deiu’eciated in value byMjie crude methods of collection and 
preparation which they adopt.* 

In tapping the trees the natives employ the double herring¬ 
bone system, and the incisions are frequently made to a height 
of .bO feet or more. The latex is collected at the toot of the*Sree. 
and is usually poured, without being strained, into shallow pits 
dug in the ground, where it is allowed to remain until coagula¬ 
tion has taken place and the.rubber is sufficiently firm to be 
handled. The product llius obtained is a*porous mass of rubber 
containing a large quantity of the serum of the latex, and con¬ 
sequently very liable to ferment and develop objectionable odours. 
The rubber j)repared in this way is known on tli« market as 
“ Lump.” The value pf the rubber is often still further depre¬ 
ciated by the native practice of adding to the latex of Funtumia 
(iastica before coagulation the latic^es of various non-rubber 
yielding plants, which render the rubber re.siuous and adversely 
affect its physical properties. 

Attempts are now being made to induce the natives to keep 
the latex of Funtumia elasfira pure, and to prepare the rubber 
either by boiling the diluted latex or by the addition to the latex 
of hot infusion of Bauhinia loaves. The freshly coagulated 
rubber is then rolled out into “ biscuits.” A considerable 
number of specimens of h’uutumia rubber prepared by these 
uiethods*have been examined at the Imperial Institute. 

Largo numbers of the Funtumia trees in We,st Africa have 
been (lestroyed by the excessive tupping to which they have been 
subjected by the natives. Efforts are, however, being made to 
remedy this by inducing the natives to form plantations of the 
trees, and by instructing them in rational methods of collecting 
and preparing the rubber. Larg'e numbers of I'untumia trees 
have been planted in the Gold ('oast and Southern Nigeria by 
the Governments^ by European planters and by the natives, and 
some of these plantations have now reached the production stage. 

In 1903 the occurrence of Funtumia elastuui in Uganda was 
recorded; the tree was first discovered in the Mabira Forest, and 
has since been found to be distributed through the other forests 
of the Protectorate. Consignments of Funtumia rubber prepared 
■by hioderu methods in Uganda have realised very high Prices in 
the London market. - 

The following section includes analyses (n Funtumia rubber 
from Sierra Leone, the Gold Coast, Northern and Southern 
Nigeria, Liberia, Uganda and Trinidad. • 
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Sierra Leone. 

—Gbogboi Rubber from the Rangumia District (1900). 

Tins rubber is derived from a tree bearing the same name, and 
the specimens of the leaves which accompanied the sample were 
identified at Kew as belonging in all probability to Funtuinia 
elastica, Stapf, the West African rubber tree. 

This identification has since been confirmed, and the existence 
ill Sierra Leone of this important rubber-yielding tree is now 
fully established. c 

The sample of rubbei\\vas a large, dark-coloured ball which 
weighed about 18 oz. It imas slightly sth^ky and contained a 
considerable amount of vegctablej^i.mpurity, but exhibited good 
elasticity and tenacity. >’ 

On examination it was found to have the following coni- 


position; — 

Rubber as 

Composition 

f • 

received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

2-1 


('uoutchouc ... 

... ‘ 80-;f 

82-0 

llesiu . 

4'8 

4-4 

Proteid. 

2-5 

2-r> 

Insoluble matter 

10-8 

IM 

Ash . 

“2-a5 ’ 

2-40 


These results show that so far as chemical composiiion is con¬ 
cerned the rubber would be saiisfactory if it were not for the 
large amount of vegetable impurity present. I’he iiercentages 
of resin and proteid are low, and there is no doubt that, if care¬ 
fully collected and prepared, this rubber would be of very good 
quality. The present sample is raiher unsatisfactory in physical 
characters owing to its .siic.klness, which has probably been caused 
by over-heating. ' 

The sample was submitted for commercnal valuation to brokers, 
who stated that it would be worth about 2.?. 3cZ. per lb. in 
London, with fine hard I’ara quoted at bs. bid, per lb. t There 
is little doubt, however, that a (carefully prepared sample free 
from stu^kiuess would fet(L a much higher price. 

II.—“ Tuutumia elastica rubber. No water added to latex." 

(1908) 

The sample consisted of three thin sheets of rubber and one 
small thicker pie<!e, all of which had a rather rough appearance. 
The rubber was brown, clean, free from stickiness and had 
apparently been smoked; its physical properties^were very latis- 
factory. 

An analysis furnished the following results: — 



Rubber as 

Composition' 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

.T5 

— 

Caoutchouc 

83-6 

86-6 

JResin ... ^ ... 

5-7 

5-9 

Proteid. 

6-8 

6-0 

Iilsolublq matter 

1-5 

IT) 

Ash . 

... ' M7 

1-20 
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The specimen was valued at about 3«. per lb. in this country, 
with fine hard Para quoted at 3s. b^d. per lb. , 

The rubber is of good quality,^but the rough appearance and 
dark colour of the biscuits detract slightly from the market 
value. 

III.—“ Funtumia Ruhher. Prepared by diluting 1 part of the 
Latex ipith 10 parfx of Water and Boiling.” (1907) 

^I’he sjiecinien consisted of nine irre^fular flat biscuits which 
were very moist when received, and Jiad consequently to be 
partially dried before analysis and vUluation. ^’he biscuits were 
dark-coloured, clean, rather rflugh on the surface and free from 
stickiness. The physical properties of the rubber were very 
satisfactory. 

An analysis gave the following results 



Rubber 
after partial 

Corajjosition 

Moisture 

drying. 

• Per cent. 

9-4 

of dry I'ubber 
Per cent. 

(’aoutchouc 

81-9 

90-6 

Eesin 

5'7 

6-3 

Proteid ... 

1-8 

• 1-9 

Insoluble matter 

1-2 

1-3 

Ash . 

.r 0-27 

0-29 


I'lic l ubber was described 1)\ bicdiers as “ fairly clean rougli 
biscuits; strong, well-])repared and in good condition,” and was 
valued at 4.<. to 4.*. 3(/. per lb. in London, with fine hard Para 
quoted at 4s. ~d. per lb. 

This rubber is of good quality, containing over 00 per cent, 
of caoutchouc in the dry material, whilst the amounts of resin, 
proteid and insoluble matter are all low. The sample as received 
contained an excessive quantity of moisture, and in consequence 
there hSd been a considerable development of mould on the 
surface of the bi.scuits during transit. It was stated, however, 
that the sample had not been dried thoroughly before despatch 
as would be done in the c.ase of rubber prepared for sale. The 
price quoted for the biscuits after partial drying here was very 
sati.sfactory. 

This method of preparing Puntumia rubber, if c.arefully con¬ 
ducted, will furnish a product of much better quality than that 
obtaified by the jpoiitaneous coagulation of the latex in shallow 
vessels. The diluted latex should be strained before coagulation 
IS induced, and great (lare should be taken that the rubber is not 
overheated, as it is tliereby rendered sticky and of inferior value. 

• 

IV„—“ Funtumia Rubber. Prepared by diluting the Latex with 
an equal quantity of Water and Boiling.” (1907) 

Two small oval pieces of almost black rubber, slightly mouldy 
on the surface, clean and free from stickiness. The rubber ex¬ 
hibited very good elasticity and tenacity. • 
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The ruLber bad the following uoiupositiou: — 



Rubber as 

Composition 


1 received. 

of dry i-ubber 


Per c.ent. 

Per cent. 

Moisture 

7-9 

— 

Caoutchouc 

84-() 

91-2 

Resin 

b-b 

5’7 

Proteid. 

2-4 

2G 

Insoluble matter' 

9-4 

0-4 

Ash . 1 . 

, ... ' (K)() 

()-42 


The sample was valued at 4s. pt^vilb. iu Loudou, with Hue bard 
Para at 4.v. Id. per lb. 

This rubber agrees well iu eompositiou with the preceding 
specimen and is of good quality. 


Gold Go.v.st. 

I .—Ofruntuiii Rvbhei' (Fuutumia, ela.siica) from Aburi (190G). 

Two samples of this rubber were submitted for examination. 

“ Saulple No. XL (,'ollected near Aburi. Latex coagulated 
by exposure to atinospbere.”—This weighed 5 osi. and consisted 
of a single 'tliick biscuit of rubber, which was almost black 
externally but showed a few wliite pabhcs internally wdieii 
freshly cut. The rubber exhibited very good elasticity and 
tenacity. 

“Sample No. Xli. Collected near Aburi. Latex coagulated 
by boiling.”—It weighed 4^ oz. and consisted of a single 
sheet of rubber, brownish-black externally but whitish within 
when freshly cut. The rubber exliibited very good elasticity 
and tenacity, but was not quite ecjual in appearaiK^e to No. XI. 

Tbe chemical examination gave the following results, and for 
comparison of the two samples the figures representing the 
composition of the dry rubber have beeu added: — 



Bubber as 

received. 

, Composition of dry rubber 


Xo. XI. I 

Xo. XII. 

Xo. XI. 

No. XII. 


Per cent. , 

Per cent. 

Per cent. 

Per cent. 

Moisture . 

7-9 1 

6-3 

— 

— 

Caoutchouc . 

7H-0 1 

81-5 

' 84-C 

86-6’ 

Basin. 

i 


.5-8 

91 

Proteid . 

7-6 i 

3-2 

8-3 

3'4 

Ash . 

1-2 I 

0-5 

i 1'3 

I 

0-6 


It will be observed from a coinpurison of these figures that 
the two samples of Funtumia rubber vary considerably in fhe 
proportions of certajfi constitueuts, although the percentages of 
caoufchouc iu the dry materials are approximately the same. 
Sample Nat XII. contains much more resin than No. XI., but on 
the other hand th‘e amounts of proteid and ash in No. XII. are 
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less than half the quantities found in No. XI. The difierenoe in 
the method of preparation is no doubt responsible for the lygher 
percentages of proteid and ash present in No. XI. 

The two samples of rubber were submitted to brokers for 
valuation. No.- XI. was described as clean black sheet, well 
prepared, and was valued at 5.v. ‘id, per lb. in London. No. XII. 
was stated to be slightly inferior to the preceding sample, and 
was valued at 4.9. Gd. jier lb. The current value of fine hard 
Para was 6s. 4d. per lb. • 


II .—Bixcuits of^ Fjuitirtniii Rubber (1907). 

I'hese specimens of Funtuniia rubber had been prepared experi¬ 
mentally in biscuit form by allowing the latex to stand in shallow 
vessels until coagulation occurred. A little formalin was,added 
to the latex in each case. * 


Nos. 1 and 2. Tljin circiihu' sheets of rubber, light brown, 
clean hut rather .sticky. 'I'he rubber was very deficient in 


elasticity and tenacity. 


An analysis of No. 1 gave the f(dlow*ng 

results: — 

Per cent. 

Mid.sture . 

4-2 

Laoutchouc 

... •bb-i 

Resin ... ■ 

27T) 

Proteid 

9-8 

Insoluble maUcr 

:t-2 

Ash 

i-7;t 


These samjjles wei'c not submitted for commercial valuation, 
as they are of inferior quality and do not represent the rubber 
lugially (ditained from Fiiiiiuiiiiu ehi.iticu. 

The analysis shows that the rubber is of very resinous 
character, and consequently unsatisfactory in physical proper¬ 
ties. '^'he amount of resin is very much higher than has been 
found in any specimen of Funtuiiiia elasticd rubber examined 
at the Imperial Institute, and there is little doubt that an inferior 
latex from some other plant was included with the product during 
collection. 

Nos. ;i-8, 'I’liesc specimens were very similar in appearance, 
consisting of circular cakes of dark-brown rubber, about C inches 
in diameter and jl inch thick. The rubber was well prepared 
and exhibited good elasticity and tenacity. 

An analysis oi No. 6 gave the following results: — 

Per cent. 

Moisture ... ... ... ... ... ‘d'G 

daoutchoiic ... ... ... ... 70’0 

Resin ... ... ... ... 9’6 • 

> Proteid . 10'2 

Insoluble matter ... ... ... 6‘7 

r' ~ 'T." 77^~7.. Til 


The rubber was valued at 4,9. GtZ. to 4i. 9d^ in London, with 
fine hard Para quoted at 5 a'. 2d. per lb. 
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This rubber is of good quality, although the percentages of 
resin and proteid are higher than is desirable. Consignments 
of similar quality would be readily saleable at satisfactory 
prices. * 

No. 9. A thin circular cake of rubber, about 7 inches in 
diameter and g inch thick, which was almost black and had a 
rough surface. The rubber' exhibited good physical properties. 
An analysis furnished the following results: — 


I 


Per cent. 

Moisture. 

... * 

4-7 

r.aoutchoAc ... 


72-7 

Resin . 

... f, 

9-2 

Proteid . 

f 

... < 

10-2 

Insoluble matter 


8-2 

Ash .r” .... " 


.7 MO 


The .speciiiieu was valued at ■'!,<. 9d. to d.v. per lb. in Loudon, 
with fine hard Para quoted at o.v. 2il. per lb. 

The rubber is very similar iii cojuposition to No, 5, but had 
not such a good appearailce. 

Nos. 10-19. These specinvens were very similar in appearance, 
and consisted of circular cakes of dark-brown rubber, about 6 
inches in dii^ueter and | iuch thick. The rubber was well 
prepared, very clean, and its physical ])roperties were very satis¬ 
factory. 

An analysis of No. l.'i gave the following results: — 

Per cent. 

Moisture. OT 

Caoutcliouc . 8()'2 

Eesin . 8‘() 

Proteid . T'8 

Ash . ()-9 

The rubber was valued at 4s. 8d. to 4.?. 9d. per lb. in London, 
with fine hard Para quoted at 5.'. 2d. per lb. 

Sample No. 18 is the best of the specimens analysed, tfie per¬ 
centage;! of resin and proteid being lower and the rubber free 
from insoluble impurities. 

Nos. 20 and 21. These two samples were large thick .sheets 
of black rubber, about 11 inches square and from | to § inch 
thick. The rubber was clean and strong. 


analysis of No. 20 gave the following results: — 


Per cent. 

-Moisture. 

., 3-7 

Caoutchouc . 

. 79-2 

Rosin . 

. 7'2 

Proteid . 

. 9'G 

^ Insoluble matter 

. 0-3 

A.sh . 

. 1-69 


The rubber was vabjed at 4s. Qd. per lb. in London, with fine 
hard Para quoted at os. 2d. per lb. 

This rubber is of good quality and is very similar to No. 13 
in composition, • 
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Conclusions. 

With the exception of Nos. 1 and 2, these samples of Funiumia 
rubber are of very promising quality, and the valuations obtained 
show that if prepared in biscuit form the product will fetch a 
much higher price than the ordinary native lump rubber. It 
is, however, essential that care should be exercised in the collec¬ 
tion of the rubber to avoid the inclusion of inferior latices with 
that of Funtumia elastica. The unsatisfactory character of Nos. 
1 and 2 was probably due to an admixture with a resinous latex 
derived from some other plant. „ 

III .—Four Sper.iwens of Fvn^vwia ^Ruhher prepared hy Different 
MeUttfHs (1907). 

No. 1. “ Sample of rubber prepared from Funtumia elastica 

by natural coagulation.” Weiglit, 2'6,oi!. 

A tliiii biscuit of black rubber, clean and well preparecf * The 
rubber was free from stickiness and exhibited very good elasticity 
and tenacity. 

The rubber bad (be following composition: — 



Rubber as 

Cnmpo.sition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

d'f) 

• — 

Caoutcbouc . ... 

8()'7 

83-6 

Resin 

0-7 

7-n 

Proteid ... 

8'7 

9-0 

Insoluble matti'r 

0-4 

0-4 

Ash ’ 

PM 

^r69 


'File sjtecimen was valued at 4s. ‘.id. to 4s. Gd. per lb. in London, 
with fine bard Para quoted at 4s. Id. per lb. 

*rbis inbbe)' is of good quality and consignments of similar 
character would command a ready sale at satisfactory prices. 
The j)ercentage of proteid is rather high, as is often the case 
111 FuStumia rubber which has been prepared b\' spontaneous 
coagulation. 

No. 2. “ Samjde of rubber prepared from Funtumia elastica 

by a jiatent coag-ulatiug salt.” Weight, ]-8 oz. 

A thin amber biscuit, opaque in the centre, where the surface 
was dull and marked by yellowish jiatches, and translucent at 
the edges. The rubber was clean, .slightly sticky, strong and 
elastic. 


It* had the fojlowing coi 

iposition : — 

Rubber as 
received. 
Per cent. 

Composition 
of dry rubber. 
Per cent. 

Moisture 

3-4 

_ 

Caoutcbouc 

78-9 

81-8 • 

‘ Resin 

7'5 

7-7 

Proteid. 

8-6 

8-9 

Insoluble matter 

PG ♦ 

P6 

Ash . 

P69 

. ^T74 
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The specimen was valued at 4s. &d. per lb. in London, with 
fine hard Para quoted at 4s. Id. per lb. 

Ths remarks made on the preceding sample No. 1 apply equally 
to this specimen. The slightly higher price quoted for No. 2 
is due to its lighter colour. 

No. 3. “ Sample of rubber prepared from Funtumia elantica 
by adding an infusion made with the leaves of Bauhinia 
reticulata and drying at a temperature of 190° F.” 

A thin sheet of brown rubber, clean and well prepared, rather 
rough surface and exhibiting a slight stickiness. The physical 
jiroperties of the sample were quife satisfactory. 

An analysis gave the folh.wing results: — 


Moisture. 


Rubber as 
received. 
Per cent. 
0-G 

Oaoutchouc 


88-3 

Resin . 


8-G 

Proteid . 


2-3 

Insoluble m,sttpv 

. 

0-2 

Ash . 


(h')2 


The sample was valued at 4s. to 4s. 3c/. per lb. in London, with 
fine hard Paru quoted at 4s. 7d. per lb. 

This sample of Funtumia rubber is superior in chemical com¬ 
position to sjiecimens Nos. 1 and 2 on account of the much lower 
percentage of proteid which it contains. The percentage of 
resin, however, is a little higher. The lower price quoted for 
the sample is no doubt due to its appearance, which is not so 
good as that of the preceding specimens. 

No. 4. “ Sample of rubber prepared from latex of Funtumia 

elastica by adding an infusion of the leaves of Bauhinia 
reticulata, but dried naturally.” ' 

A thin sheet of brown rubber closely resembling No. 3 in all 
respects. 

The rubber had the following composition :— ‘ 



Rubber as 


received. 


Per cent. 

Moisture. 

. 0-6 

Caoutchouc . 

. 89-2 

Resin . 

. 8-1 

Proteid . 

. 1-9 

Insoluble matter 

., 0-2 

Ash . 

. 0-37 


The specimen was valued at 4.«. to 4s. 3ci. per lb. in London, 
with fine hard Para quoted at 4s. 7c/. per lb. 

The*’ remarks on sample No. 3 apply equally well to this 
specimen. 

f. Concluninns. 

These four samples of Funtumia rubber are all of good quality, 
and it will*be seen from the valuations obtained that consign- 
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ments of similar character would'realise satisfactory prices.^- The 
two specimens coagulated by means of an infusion of the leaves 
of Bauhinia reticulata were not quite equal in appearance to the 
other two samples, and the priced-noted for them is consequently 
a little lower. They are, however, superior in chemical cx)m- 
position, as they contain much lower percentages of proteid and 
tlie amounts of resin are only very slightly higher. The 
diminution in the amount of proteid is probably due to the fact 
that when coagulation is brought abouj^ by the use of an infusion 
of Bauhinia leaves the rubber separates from a much larger 
volume of liquid than in the other cfltses, wj^h the result that 
the bulk of the proteid remains in solution. 

Experiments conducted of ithe Imperial Institute w'ith the 
Bauhinia leaves which a<s;ompanied the rubber specimens, show 
lliat a hot infusion of the leaves rapidly and completely ('oagu- 
laies ilic latex of Fiinfiiniin eJaxtica. The infusion is a<^d .and 
contains t.nnnin, of wliicli 8 per (tent, is present in the dry leaves. 
It seems probable that the tannin is the active coagulating agent, 
,as it has been found that solutions of gallo-tannic acid and of 
astringent materials such as the pods oj' Acacia nrahica exert a 
similar action. In places where Bauhinia leaves are not readily 
available, it will therefore be possible to use some other 
astringent product for the same ijurjmse. 

This method of preparing Euntuniia rubber app^rs to promise 
very satisfactory results, as it entirely obviates the necessity of 
applying heat directly to the latex. 

TV.—Puntumia elastica Jluhher cniijjulated with Tvfiiainii of 
Bauhinia reticulata lenrex (19(18). 

A large sheet, of rubber from | to J inch in thickness, 
ahnost black externally but while and moist within when freshly 
cut, clean and free from stickiness. The rubber exhibited very 
good ela.sticity and tenacity. 

All a^nalysis gave the following results: — 



Rubber ns 

(imposition 


received. 

of dry rubber. 


Per cent. 

Per cent. '' 

Moi.stuve 

TrO 

— 

Caoutcdiouc 

STl 

88-5 

Itesin . 

8-4 

8-9 

Proteid ... 

2'() 

2-1 

. Insoluble matter 

• 

OT) 

0-.5 

.Ash . 

0B5 

0-37 

The rubber was valued at 2x 

. 8(7. to 2.'.'. .10(7. 

per lb. in London, 

with fine hard Para quoted at 

h. 5A(7. per lb. 


This sample of Fvntumia elastica rubber i 

s of good ^ality. 


.and very similar in composition to the preceding specimens pre¬ 
pared by the same process. The thickness J)f the sheet could be 
reduced with advantage in order to facilitate the complete drying 
of the rubber before export, 
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V .—Four Specimens of FuntumiaRuhher prepared experimentally 
by Different Methods (1908). 

“So. 1.” Weight, 11 oz. 

A long strip of rubber, about 2^ inches wide and up to } inch 
thick; almost black externally, but white and moist within when 
freshly cut. The rubber was very sticky in places, and was 
rather weak. 

It had the following compo.sition: — 

Eubber as Composition 

‘ received. of dry rubber. 

'' Per cent. Per cent. 

Moisture ... ... _ 9'3 — 

Caoutchouc . 80‘2 88’4 

Eesin . 6-6 T’O 

Proteid ... .‘!’5 ’‘kO 

I ' Ash .: ... 0’4 04 

On account of its sticky (diaracter this sample was not suitable 
for commercial valuation. 

“ No. 2. Rubber latex mixed with four times its volume of 
water and alltiwed to stand until it creams. Pir.st straining.’’ 
Weight, 4i lb. 

A large oval cake of rubber about 1 inch thick, dark-reddish 
brown externally, very porous and moist within. The rubber 
was slightly sticky in places, but this appeared to be due to 
contact with sample No. 1; it exhibited good elasticity and 
tenacity. 

An analysis gave the following results; — 

Rubber as Composition 
received. of dry rubber, 
l^er cent. Per (‘ent. 

Moisture . l-'tO — 

Caoutchouc ... ... 88'8 

Resin ... ... ... T’G 8'7 

Proteid ... ... ... 1'9 2'8 

Ash . 0-2 0-2 ‘ 

The rubber was valued at 2.''. Id. to 2.s'. 8r/. per lb. in this 
country, with fine hard Para quoted at is. Gd. per lb. 

“ No. 8. Rubber latex mixed with four times its volume of 
water and allowed to stand until it creams. Second straining. 
A little formalin was added.” AVeight, 17 oz. 

An oval cake of rubber about 1 inch thick, very similar in 
appearance to No. 2, but not so porous and free from stickiness. 
The rubber exhibited very satisfactory physical properties. 

The results of the chemical examination were as follows: — 

Rubber as Composition . 
received. of dry rubber. 

Per cent. Per cent. 


Moisture 

IPO 

— 

Caoutchouc 

78-4 

88T 

Resin ... i ... 

7-2 

8T 

Proteid ... 

3-0 

3-4 

Ash 

# « 

0-4 

0-4 











rmPEBIAL IBBTITlTTa— IV, BCBBEB, GUTTA PBBCHA. 32S 

The rubber was valued at 2s. 9<i. to 2s. lOi. per lb. in this 
country, with fine hard Para quoted at 4?. 6d. per lb. , 

“No. 4.” Weight, lb. , 

Seventeen biscuits of dark brown rubber, some of which were 
veiy^ sticky on the surface. The best specimens were of good 
quality, the_ rubber being clean, dry and strong, but some of 
the sticky biscuits were inclined to be weak. 

An analysis gave the following results: — 



Rubbei* as 

Composition 


* received. 

of dry rubber. 


Perlcent. 

“^Per cent. 

Moisture 

.... 3-0 

_ 

Oaoutchouc 

.r. 69-5 

71-5 

Resin 

10-9 

11-2 

Proteid ... 

10-2 

10'5 

Insoluble matter 

6-4 

0-7 

Ash 

0-18 

0-2 


The best biscuits were v.nlued at ?i,«. 6d. to 3i. Bd. per lb., with 
fine hard Para at 4.?. Qd. per lb. 

The three specimens of Puntumia rubber, Nos. 1, 2 and 3, 
wore prepared in accordance with suggestions made by the 
Imperial Institute as the result of an examination o%Funtumia 
elastica latex. The fres)i latex was diluted with 4 or 5 times 
its volume of water and strained to remove impurities. It was 
then allowed to stand until the latex “ creamed ” and a cake of 
rubber was obtained floating on the surface of the liquid. The 
cake was removed, pressed, washed and dried. 

It was found tli.at the formation of a cake of rubber took from 
four to five days, and that it was consequently advantageous 
to add a little formalin to the diluted latex in order to prevent 
fermentation during the process. Sample 1, which was prepared 
without such addition, became sticky before it could be removed 
from the liquid. 

These three specimens of rubber agree closely in chemical 
composition, the dry material containing from 88‘5 to 89’0 per 
cent, of true caoutchouc, 7'3 to 8‘7 per cent, of resin, 2'3 to 3'9 
per cent, of proteid, and no insoluble matter. These figures are 
very satisfactory, and show that the samples are of very good 
quality. 

Sample No. 4, which consisted of biscuits prepared by 
the spontaneous coagulation of the latex, was much inferior in 
composition to the preceding specimens. It contained much less 
caoutchouc, more resin and proteid, and also 6’7 per cent, of 
insoluble matter. 

Sample No. 1, as already mentioned, was sticky and unsuitable 
for commercial valuation, whilst the value of Nos. 2 and 3 was 
considerably depreciated owing to the fact that the cakes had 
been miade too thick and contained a considerable amount of 
moisture. On this account the price quoted for them was lower 
than for the biscuits (No. 4), which, although less satisfactory 
in chemical composition, were in much better condition. This 
defect in samples 2 and 3 could be easily remedied, since with 
n little experience it would be easy to gauge the amount of 
21192 ^ 
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diluted latex required to furnish a thin biscuit of rubber 
which could he quickly dried. 

It is evident that this met^hod of preparing Funtumia rubber 
by allowing the diluted latex to stand until coagulation takes 
place will give very satisfactory results, hut the time taken by 
the fresh latex to coagulate is probably too long to render the 
process suitable for the preparation of the rubber on a commercial 
scale. 

VI .—Funtumia RubbeS- prepared by means of the Juice of the 
“ Diecha ” Vine, Strophanthus Preussii (1909). 

No. 1. Crepe Funtumia rubber. 

This specimen of Funtumia ,pabber was coagulated by means 
of “ Diecha ” juice, and was theb creped in a washing machine. 
It weighed 10 oz., and consisted of a long ribbon of crepe rubber 
from 3 to 5 inches in width. The rubber was light brown, and 
exhibited good elasticity and tenacity. 

An analysis gave the following results: — 

Bubber as 


Moisture 
Caoutchouc 
Etfsiu 
Proteid ... 
Insoluble matter 


received. 
Per cent. 
1-1 
82'3 
10-1 
3-4 
3-1 


Composition 
of dry rubber. 
Per cent. 

83-2 

10 - 2 . 

3-4 

3-2 


0-6 0-6 
per lb. in London, with fine hard 


Ash 

The rubber was valued at 5«. 

Para quoted at 5s. 4d. per lb._ 

This rubber is of very fair quality, though the percentages 
of resin and insoluble matter are higher than in some samples 
of Funtumia rubber from the Gold Coast which have been 
examined at the Imperial Institute. The valuation obthined 
for the sample is very satisfactory, and a comparison with that 
for the lump rubber, dealt with in the following report, shows 
that the commercial value of this Funtumia rubbei* has been 
considerably enhanced by its conversion into crepe. 

No. 2. Lump Funtumia rubber. 

This specimen of Lump Funtumia rubber was prepared with 
“Diecha” juice. It weighed 3 lb. 11 oz., and consisted of two 
large cakes of rubber, reddish-brouTi externally but almost white 
within when freshly cut. The rubber was very porous, and 
contained a large quantity (about 50 per cent.) of an aqueous 
milky liquid, which held a considerable amount of tannin in 
solution. The rubber exhibited good ela.sticity and tenacity. 

The chemical examination gave the following results: — 

Composition of 
partially dried Composition 
rubber. of dry rubber. 



Per cent. 

Per cent.’ 

Moisture 

3-4 


Caoutchouc 

75-8 

78-6 

Resin . 

10-0 

10-4 

Proteid. 

6-8 

7-0 

Insoluble matter 

... 4-0 

41 

Ash . 

10 

i-o' 
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The rubber was valued at 2i. 3d. per lb. in London, with fine 
liard Para quoted at 5.i. 4d. per lb. • 

This specimen contained an excessive amount of moisture; the 
cakes had been made much too thick and the liquid had not been 
pressed out, A much larger percentage of proteid was present 
than in the cteped rubber. 

No. 3. “ Diecha ” Juice. 

A small quantity of the “ Diecha ” Juice used in these experi¬ 
ments was also forwarded for examination. It was labelled 
“ Juice from the Diecha vine u.s'bd to coagulate Funtiimia latex, 
A.D.E.” • ' 

A preliminary examination allowed that the liquid contained 
tannin, and it is possible thaf its coagulating action, like that 
(if an infusion of Bauhinia leaves, may be due to this con- 
.stituent. 

•« 

VTI.— Fvniumia RvJiher prepnred hp Pmh'np (1910). 

No. 1. This sample was the portion of rubber which coagu¬ 
lated first on boiling the diluted latex. • The sample weighed 
1| lb. and consisted of nine biscuits of light-brown rubber marked 
by dark patches. The rubber was clean and very well prepared; 
it exhibited good elasticity and tenacity. , 

An analysis gave the following results : — 



Eubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

0-8 

— 

Cnoutchnuc 

89-8 

90-5 

Eesin . 

T-O 

7-1 

Proteid ... 

2-0 

2-0 

Ash . 

0-4 

0-4 


The biscuits were valued at 6i'. to Gs. Gd. per lb. in this 
country, ^ith fine hard Para quoted at 7i'. 7d. per lb. and Ashanti 
Lump at l.s. lid. to 2s. 3d. per lb. 

This rubber is of very good quality, the dry material con¬ 
taining over 90 per cent, of caoutchouc, whilst the amounts of 
resin and proteid are satisfactorily low. The value of the rubber 
would be enhanced if the formation of the dark patches on the 
biscuits could be avoided. This discolouration has probably 
developed during drying, and might be prevented by drying the 
biscuite more quiqjily. 

It is evident that Funtumia rubber prepared by this method 
will command prices greatly in excess of those realised by Gold 
Coast Lump. The use of the process by the natives should there¬ 
fore be encouraged. Care must, however, be taken that the 
coagulated rubber is not over-heated, as it thereby becomes sticky 
and depreciated in value. 

No. 2. This sample was the portion of rj|bber which coagu¬ 
lated last on boiling the diluted latex. It weighed only IJ oz. 
and consisted of nine thin sheets of light-brown rubber, very 
similar in all respects to the preceding specimen No. 1. 

21192 K 2 
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The rubber had the following composition: — 



Rubber as 

Composition 


, received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

0-6 

— 

Caoutchouc 

88-0 

88-5 

Eesin . 

9-2 

9-2 

Proteid. 

20 

2-0 

Ash ... 

0-3 

0-3 


The sample w^ too small for separate valuation, but it would 
probably be worth about th6 same price as No. 1. 

This rubber contained 2 per f^nt. less caoutchouc and 2 per 
cent, more resiu than No. 1, so that it was not quite so satis¬ 
factory in composition as the latter. 

r.r 

Southern Nigeria. 

I.—Funtumia elastica Rvhher from Benin City (1906). 

The sample, which .w'eighed I'lb. 6 oz., consisted of small, 
irregular pieces of rubber, which were dark coloured throughout 
and in some cases slightly mouldy on the surface. A few of the 
pieces were wet and exhibited a slight stickiness in places. The 
rubber possessed good elasticity and tenacity, but contained a 
fair amount of vegetable impurity. 

It was stated that the rubber had been prepared by heating the 
latex. 

A chemical examination furnished the following results: — 


Moisture. 

Caoutchouc 

Resin . 

Proteid . 

Insoluble matter 

... 


Per cent. 
2-6 
76-7 

6-4 

6-3 

90 

Ash . 

• • • 

. .. 

1-8^ 


The results of the analysis show that the rubber is of very fair 
quality, but the amount of insoluble impurity, consisting prin¬ 
cipally of vegetable matter, is excessive. This defect could be 
remedied by straining the latex before coagulation. 

The rubber was valued by brokers at Bs. 9<Z. per lb. in London, 
with fine hard Para quoted at 6s. id. per lb. The value of the 
rubber would be enhanced if it were prepared in biscuit form, 

II .—Two specimens of Funtumia Rubber, labelled A and B 
(1907). 

Sajnple A was stated to have been prepared by the process of 
sun drying on a tray, whereas sample B was “ cooked in a bottle,” 

The samples were too small for chemical examination. 

Sample A consis'^d of a portion of a flat cake of rubber about 
I inch-in thickness. It was almost black, free from vegetable 
impurity, dry, and well prepared. The rubber exhibited very 
good physical ptoperties. It was valued at is. M. to 4s. fti. 
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per lb. in London, the current price of fine hard Para from South 
America being 6s. 2d. per lb. • 

Sample B was part of a flat c^e of rubber and varied from 
J to f inch in thickness. 

It was very similar to the previous specimen, but a little lighter 
in colour and rather softer. It was valued at 4s. 3<f. to 4s. 4<f. 
per lb. in London. 

These samples of rubber are of good quality, and consignments 
of similar character would be readily saleable at satisfactory 
prices. 


III.— Three speciviens of Funthinia elastica Rubber, prepared in 
Biscuit Porm (1908). 

These specimens were forwarded by the Provincial Porest 
Officer at Benin City for comparative examination. • , 

“A. Biscuit rubber made from F. elastica, under supervision 
of A. H. Unwin, Provincial Forest OfiBcer, Benin City.” 
Weight, 1 lb. 

The specimen consisted of rough sheet* of rubber, varying in 
colour from light to dark brown, clean, and well prepared. The 
rubber exhibited good elasticity and tenacity. 

An analysis of the rubber showed it to have t^e following 



Rubber as 

(Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

1*6 

_ 

Cuoutchou(! 

87-9 

89-4 

Resin . 

8-6 

8-6 

Proteid 

1-6 

1-6 

Ash 

0-4 

0-4 


The rubber was valued at 3s. 2d. to 3s. 4d. per lb. in this 
country, with fine hard Para rubber at 4s. 6d. per lb., and Benin 
lump rubber at 2s. to 2s. Id. per lb. on the same date. 

“ B. Biscuit rubber made from F. elastica, by Igodaro, Deputy 
Forest Banger, Benin City.” Weight, 1 lb. 

Sheets of rubber similar to sample A, but rougher and darker 
in colour. 

The rubber had the following composition; — 



Rubber as 

Composition 


received. 

of dry rubber 


Per cent. 

Per cent. 

Moisture 

7-1 

— 

Caoutchouc 

81-6 

87-9 

Resin . 

8-3 

8-9 

Proteid 

2-3 

2-4 

Insoluble matter 

0-7 

0-8 • 

Ash . 

0-40 

0-43 


The specimen was valued at 3s. to 3s. 2?. per lb. in this 
country, with fine hard Para at 4s. Gd. per lb., and Benin lump 
rubber at 2s. to 2s. Id. per, lb. ' 
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“ C, Biscuit rubber made from F. elast 'wa by tbe natives, and 
sold by them to tbe Factory, Benin City.” Weight, IJ lb. 

Coarse sheet rubber, of uneven thickness, dark colour, and not 
thoroughly dried. The rubber was a little weaker than the other 
samples. 

The results of the chemical examination were as follows; — 



Eubber a.s 

Composition 


received. 

of dry rubber. 

i 

Per cent. 

Per cent. 

Moisture n .•' 

8-4 

— 

Caoutchouc 

78-7 

85-8 

llesiu. 

1. 8-3 

9-1 

Proteid 

'• 2-8 

3T 

Insoluble matter 

1-8 

2-0 

Ash ... .. 

0-63 

U-C9 

•ubber WHS valued at 2s. 

M. to 2s. 

9d. per lb. in this 


country, with fine hard Para at 4.s. M. i)er lb., and Benin lump 
rubber at 2«. to 2s. \d. per lb. 

The results of the investigatioli show that these tliree samples 
of Funtumia rubber are of very fair quality, and it is evident 
tliat if prepared in this form tlie rubber will realise much higher 
prices than^ordinary Benin Lump rubber. 

■ Sample A, prepared under the supervision of the Forest Officer, 
was the best of the series, both as regards chemical composition 
and appearance, but was closely followed by B. Sample C, pre¬ 
pared by the natives, contained a larger amount of proteid and 
insoluble mutter than the other two specimens, and the per¬ 
centage of caoutchouc is correspondingly reduced; it was also 
much rougher in appearance and had not been dried so 
thoroughly. For these reasons its value is a little lower than 
that of the other samples. , 

The preparation of Funtumia rubber in the form of sheets is a 
great improvement on the usual native methods, and should be 
encouraged as far'as possible. ^ 

IV .—Benin Lump Ruhher (1908). 

Two specimens of this rubber have been examined: — 

No. 1. Weight, 8i lb. 

The sample consisted of two large lumps and one thick 
biscuit of rubber, w'hich were dark coloured and dirty ex¬ 
ternally, but white, porous and very moist within. The rubber 
was soft and had a very disagreeable odour; its physical pro¬ 
perties were, however, fairly good. , ‘ 

A chemical examination gave the following results: — 



Eubber as 

Composition 


received. 

of dry rubber. 


Per (sent. 

Per cent. 

Moisture 

22-3 

_ 

Caoutchouc 

63-8 

82-1 

Eesin 

(i-8 

8-7 

Proteid 

6-1 

6-6 

Insoluble matter 

* • 

2-0 

2-6 

Ash . 

0-63 

0-82 
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Tlie rubber was valued at 1.1. 10<Z. to Iji. 11<Z. per lb. in thii 
oountry, with fine bard Para quoted at 3s. b^d. per lb. 

This sample is an average specimen of ordinary “ Benin 
Lump ” rubber. * 

No. 2. Weight, 7 lb. 

The sample consisted of three large and three small lumps, 
which were all dark coloured and dirty externally. Some of 
the lumps were fairly dry throughout, whereas others were white 
and very moist internally. The rubber was rather weak and 
“ dead ” ; it had a very unpleasant odour. 

The results of the chemical exai^iuation we given in the 
following table; — , 

• • Eubber as Composition 
received. of dry rubber. 

Per cent. Per cent. 


Moisture 


G-5 

— 

Caoutchouc 


ri8-9 

63-() 

Eesin ... '... 


19-7 

211 

Proteid 


7-2 

7-7 

Insoluble matter 


7-7 . 

8-2 

Ash . 

> « 

1'57 

1-68 


The rubber was valued at Is'. Gd. ))er lb. in this country, with 
fine lianl Para quoted at 3.s. fijd. per lb. • 

This is a sample of'ordinary “dead” Benin Lump rubber, 
containing a large percentage of resin. 

V.—‘ Anyo ’ Ruhher front Puntumia elastica (1908). 

The sample consisted of 14 biscuits of rubber ranging from 
4 to 7 inches in diameter and from § to 1 inch in thickness, and 
weighing 6 lb. The biscuits were dark coloured externally, and 
covSred with mould on arrival; internally they were white and 
moist. The rubber exhibited good elasticity and tenacity. 


The analysis gave the following results : — 


• 

Eubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

4-6 

— 

Caoutchouc 

82-5 

86-5 

Eesin 

7-6 

7-8 

Proteid 

4-2 

4-4 

Insoluble matter 

1-2 

1-3 

Ash M. 

0-52 

0-55 


The specimen was valued at 2,». Ge/. to 2.'!. 8d. per lb. in whis 
country, with fine hard Para quoted at 3s. b^d. per lb. 

This rubber is of good quality and if carefully prepared would 
realise very satisfactory prices. It would be an advantage to 
mai® the biscuits thinner, so that the rubber could be thoroughly 
dried before export. The mouldy condition of the sample on 
arrival and the slight stickiness of some of Ifce biscuits were no 
doubt due to the rubber having been, packed before it was com¬ 
pletely dry. 
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VI.—Funtumia elastica Riihher prepared by Boiling (1910). 

Tlie sample weighed about 13 oz. and consisted of a large 
piece of sheet rubber about Jtinch thick, almost black in colour, 
and sticky externally. The elasticity and tenacity were fairly 
good. 

An analysis gave the following results: — 



Rubber us 

Composition 

t 

received. 

of dry rubber. 


1 Per cent. 

Per cent. 

Moistuf' 

0-5 

— 

(kxoutchouc 

8G-8 

87-2 

Resin . 

. 10-2 

10-3 

Proteid 

1-8 

T8 

Insoluble matter 

0-7 

0-7 

Ash . 

0-5 

0-5 


Owing to its sticky character the rubber was not suitable for 
commercial valuation. Rubber pf similar composition and pro¬ 
perties, but free fronl stickiness, would probably realise from 
7s. to 7s. 3i. per lb. in this country, with fine hard Para quoted at 
10s, per lb. 

This rubljer is fairly satisfactory in composition although the 
percentage of resin is a little high. It appears, however, to have 
been over-heated either during preparation or subsequently, with 
the result that it has become sticky and depreciated in value. 


VII.—^Funtumia elastica Biscuits (1910). 

The sample weighed about 14 oz. and consisted of 12 small 
biscuits of light-brown rubber, rather rough in appearance, but 
clean and well prepared. Most of the biscuits were thoroughly 
dry, but a little moisture was present in some of the thicker 
biscuits, which were marked with opaque patches. The plasticity 
and tenacity of the rubber were very good. 

'A chemical examination furnished the following results: — 



Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

0-4 

.— 

Caoutchouc 

88-0 

88-4 

Resin . 

9-0 

90 . 

Proteid. 

2-2 

‘ 2-2 

Insoluble matter 

0-4 

0-4 

Ash . 

0-4 

0-4 


Ttfe" rubber was valued at 8s. per lb. in London with fine hard 
Para at 10s. 6d. per lb., and Lagos and Benin Lump (selected) 
at 4s. lid. to 5s. 3<^..per lb. 

This rubber is of satisfactory composition, containing over 
88 per cent, of caoutchouc in the dry material. The percent-, 
age of reiin is, however, a little high. 
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It will be seen from the valuafion obtained that this Funtumia 
biscuit rubber would realise about 3s. per lb. more than sglected 
Lagos and Benin Lump rubber. 


Nobtuekn Nigebia, 


Ire Rubber (native) from Funtumia elastica (1906). 

The sample weighed 6 oz. and consisted of an irregularly- 
shaped piece of rubber which had bein cut from a large block. 
It was black externally but lighter within, sticky on the surface, 
and had a disagreeable odour. Th* rubber ^s very deficient in 
elasticity and tenacity. •« 

The results of the chemical examination were as follows: — 


Moisture 


Per cent. 
6-4 . 

Caoutchouc . 


46-4 • 

Resin 


36-2 

Proteid 


4-7 

Insoluble matter • ... 


6-3 

Ash . 


6-7 


It is clear from these figures that the rubber 


is of very resinous 


character and consequently of low value. 1’he rubber is not the 
pure product of Funtumia elastica latex, but has evidently been 
adulterated by the admixture of resinous latex. 


Libebia (1906). 

Three samples of lump rubber obtained from Liberia have 
been examined at the Imperial Institute. It was stated that one 
of the samples, marked L. R. C. /B. 2, represented the bulk of the 
rgbber shipped from Grand Bassa, and that the other two 
samples, marked ex Batanga, L. R. C./S. R. 3 and 4, were obtained 
from Sino. 

No. Jl. L. R. C. /B. 2 from Grand Bassa, Liberia. 

This sample weighed 1 lb. 11 oz. and consisted of three irre¬ 
gular pieces of rubber which were almost black externally and 
possessed a strong foecal odour. The lumps were grey externally 
and contained a considerable amount of water. The rubber 
exhibited very good elasticity and tenacity. 

No. 2. L. R. C.^S. 3 from Sino, Liberia. 

This sample weighed 12 oz. and consisted of four thick slices 
of rubber which had evidently been cut from an irregular lump. 
The rubber was very dark coloured and possessed a putrescent 
odour; it was strong and elastic. 

No. 3. L. R. C.yS. R. 4 from Sino, Liberia. 

This sample weighed 1 lb. and consisted of several thick slices 
of rubber cut from a large irregular lump. The rubber whs dark 
biajwn and possessed a strong odour; its physical properties were 
Very satisfactory. 

Results of Emminatioit. 

The samples were submitted to chmnical examinBtion, with 
<he following results:— * 
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< 

-f - 

Rubber as received. 

Composition of dry rubber. 

L.B.C. 
B. 2. 

L.B.C. 
S.B. 3. 

L.B.C. 
8.B. 4. 

L.E.C. 
B. 2. 

L.B.C. 
S.B. 3. 

L.B.C. 
8.B. 4. 


Per 

Per 

Per 

Per 

Per 

Per 


cent. , 

cent. 

cent. 

cent. 

cent. 

cent. 

Moisture . 

19-6 

5-3 

15-0 

_ 

— 

— 

Oaontchouc. 

71-7 . 

68-8 

■ 68-9 

89-2 

72-6 

81-1 

Besin.t 

6'8 

,U-3 

6-fi 

7-2 

12-0 

6-6 

Proteid . 

1-8 

7-1 

. 6-3 

2-2 

7-5 

6-2 

Insoluble matter 

M 

7-6 

. 5-2 

1-4 

7-9 

G-1 

Ash. 

1-20 

0-84 

0-93 

1-49 

0-9 

M 


From a comparison of these results it will be seen that, so far 
as chemical composition is concerned, sample “ L. R. C./B. 'i” 
is the best of the three specimens., When dry this sample con¬ 
tained nearly 90 per cerft. of caoutchouc and a little over t per 
cent, of resin, whilst the amounts of proteid and insoluble 
matter are low. The other two specimens, of which “ L. II. 
C./S. R. 4 ” fs the better, contain rather large percentages of 
proteid and insoluble matter, and the amount of resin present 
in “ L. R. C./S. R. 3 ” is high. In these two cases the rubber 
could be greatly improved by more careful preparation, which 
would reduce the percentage of insoluble matter and probably 
that of the proteids as well, with the result that the percentage 
of caoutchouc would be considerably raised. 

Samples L. R. C./B. 2 and L. R. C./S. R. 4, as received, con¬ 
tained rather large percentages of moisture. 

« 

Conclusions. 

Although satisfactory in composition and in physical prcmerties 
these rubbers from Liberia possess very objectionable odours. 
This feature may be due to the methods of preparation adopted 
by the natives or to the fermentation of the proteids present, 
although it must be observed that sample L. R. C./B. 2 which 
had a very disagreeable odour only contained a small percentage 
of proteid. 

There is little doubt that the quality of these rubbers would 
be considerably improved by the introduction of better methods 
of preparation, and the processes employed by the natives shbuld 
be carefully investigated with this object in view. 

Uganda. 

Funtamia elastica Rubber from the Budohgo Forest (1906). 

The specimen consisted of a thin biscuit of rubber weighing 
about 3 oz. The rubber was dark coloured, but was otherwise 
satisfactory in appeaiCnce. If was free from vegetable impurity, 
had onlj, a slight surface stickiness, and exhibited very good 
elasticity and tenaisity. 
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The cliemical examination furnished the following results: — 


Per cent. • 


Moisture . •. 1'7 

Caoutchouc ... . 84'C 

Resin ... ... ... . 6‘4 

Proteid . 6'5 

Ash . 0-8 


The analysis shows that so far as cliimical composition is con¬ 
cerned the rubber is of good, quality, although the percentage 
of proteid is a little higli and abovi^ that fou?»l in some samples 
of Fmntumm cl^idic.a rubber jvhich have been forwarded to the 
Imperial ln,stitute from West Africa. 

’!rhe sample was submitted to brokers who valued it at 5s. Qd. 
or fi.s'. Id. per lb. in London, with fine hard l*ara quoted at 5s. f)d. 
per lb., and plantation Para biscuits at Gs. 3fZ. per lb. •» 


Teinidai). 

1 .—Two Sawpleg of’Funtuvtia^Ruhher (1903). 

Two small samples of rubber, derived respectively from 
Funtumiu afrieaiui and Fuiitumia dastica, under cultivation in 
Trinidad, were forwarded to the Imiierial Institute by the Super¬ 
intendent of the Royal Rotaiiic Gardens at the instance of the 
Government of Trinidad. It was stated that the specimens were 
obtained from seedlings of the two species, 3 years old, and with 
stems about 3 inc.hes in diameter, and that the latex was coagu¬ 
lated by the addition of alcohol. 

No. 1. Rubber from Funtumia afrkana, Stapf. 

The specimen was forwarded between watch glasses. It was 
u. very soft, sticky mass, which adhered to the fingers and pulled 
out in long fine threads; it had a brownish colour externally, 
but was whitish within. 

^ No. 2. Rubber from Funtumia dastica, Stapf. 

This^as a small piece of soft and sticky rubber of dark brown 
colour; it exhibited good elasticity and fair tenacity. It was 
much superior in physical characters to the preceding specimen. 

The following results were obtained on analysis:— 


• 

• 

— 

Composition of the dry rubber 
for comparison. 

Moisture. | 

Caoutchouc. 

Resin. 

Insoluble 

matter. 

1. Funtumia ajrlcam. 

2. Funtumia elastica.,, 

i 

Per cent. 
20-7 

16T 

Per cent. 
39-3 

80-4 

Per cent. 
60-0 

16-3 

Per cent. 

0-7 
• 4-3 


■ It will be seen from these figures that ^e sample-of-rubber 
from Funtumia africana is greatly inferior to that ■ from 
^’ujiiwatia.-i^a^fiWj eoixtEining nearly four times Ba-much..reBin 
and only half as much caoutchouc as the latter. As the trees 
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of both species were of the same age, this difference in the 
proJi^ct appears to be characteristic, and confirms the opinion 
arrived at in West Africa regarding the value of the two species. 

II —Samples of Funtumia Rubber (1903). 

These samples of Funtumia rubber were prepared by the 
Superintendent of the Eoyal Botanic Gardens in Trinidad from 
4J year old trees, and were forwarded to the Imperial Institute for 
chemical examination andi commercial valuation. The two speci¬ 
mens had been prepared by different methods. 

Description of Samples. 

No. 1. “ 350 c.c. Funtumia laWx*from trees 4^ years old. This 
was coagulated with a sufficient quantity of alcohol added gradu¬ 
ally and produced 270 grams of wet rubber. ‘ Wet rubber ’ is 
rubbpj just after coagulation. It drains considerably afterwards, 
and probably loses 15 to 20 per cent, in weight.” 

The specimen consisted of two pieces of rubber each approxi¬ 
mately 4 in. by 3 in., and together weighing Sjt oz. On 
arrival they were lights brown eiternally, but darkened con¬ 
siderably on keeping; when cut they were slightly porous and 
quite moist within, but contained no uncoagulated latex; the 
colour of the freshly-cut surface was a light cinnamon brown, 
and showed the presence of only a trace of foreign matter. The 
rubber was soft and slightly sticky, very elastic, but rather 
deficient in tenacity. 

No. 2. 50 c.c. of latex of Funtwmia dastica from trees 4-J 

years old. Coagulated with heat over lamp. Obtained 42‘8 grams 
of rubber.” 

The specimen was a small ball of rubber weighing about 
IJ oz. It was light brown externally, but darkened on 
keeping; within it was quite white, porous, and contained, a 
(ionsiderable quantity of uncoagulated latex. The ball was there¬ 
fore cut into slices and allowed to dry in the air before analysis. 
The rubber was rather soft, but very elastic and tenaciojis, and 
only slightly sticky. 


Results of Examination. 

The results of the analysis of the specimens are given in the 
fcllowing table:— 



Rubber as received. 

Composition of dry rubber. 




No.'l. 

No. 2. 

Moisture . 

Per cent. 
29-5 

Per cent. 
21-2* 

1 

Per cent. | 

Per cent. . 

CaoutchSuc . 

60-2 

68-6 

85-3 

86-9 

Beain.. 

7-9 

7-9 

n -2 

- 10-0 » 

Insolu))le matter 

2-4 

2-4 

3-B 

8-1 

Asb . 

IBII 

2-08 

1-94 

2-68 


* Tills specimeu was air-dried before analysis. 
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The samples are very similar in composition, and the figures 
show that they are of very fair quality although the percentages 
of resin are a little high. Both samples were very wet when 
received, and No. 2 which had Seen prepared by beating, con¬ 
tained a considerable quantity of uncoagulated latex. 

Commercial Value. 

The specimens were submitted to brokers who valued No, 1 at 
2s. 6d. per lb., and No. 2 at 2f. 2d. per lb. in London, with fine 
hard Para quoted at 4«. 2d. per lb. ^ .« 

It appears, therefore, from these experiments, tliat the trees of 
Funtumia dastiea under cultivation in Trinidad, will yield a 
marketable rubber at the age of 4|- years. 

III.—Funtumia elastica Rubber coagulated by Boiling (lOOT). 

This rubber was stated to have been collected from 7^ year old 
trees. 

The sample consisted of a email oval, piece of black rubber, 
clean, well prepared and free from stickiness; it exhibited fair 
elasticity and tenacity. 

The following results were obtained on analysis: — 



Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

3-2 


Caoutcliouc 

84-8 

87-6 

Resin . 

8-7 

9-0 

Proteid. 

2-6 

2-7 

Insoluble matter 

0’7 

0-7 

Ash . 

0-71 

0-73 


This rubber is of very fair quality, although it is not very 
strong, Sind the percentage of resin is a little high. The specimen 
was valued at 3.?. 9u1. per lb. in Ijondon, with fine hard Para 
quoted at 4s. Id. per lb. 
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JIFBBER OF FICUS EIASTICA, Roxb., 

AND or OTHEE ^>rECIBS OF FlCOS. 

Tlie genus Ficus, belonging to the natural order Moraoene, 
includes a number of trees which furnish rubber or rubber¬ 
like material. The principal rubber-yielding species is Ficus 
elastica, Roxb., the Afsam rubber tree, but several otlier 
species also furnish rubber of good quality. Other species, in¬ 
cluding the Afric^ F. Vngdii, Miq., yield a resinous rubber of 
inferior quality, whilst otherS again, such as F. jdati/iihi/lla, Del., 
give a hard resinous product whkfi^exhibits a siqierficinl resem¬ 
blance to gutta percha. 


»' Fidws dnstica, Roxb. 

This tree is a native of India where it occurs on the lower 
slopes of the Himalayas from Nepal eastwards to Assam, and 
thence extends southwards into Bufina and the Malay Peninsula 
and Archipelago. In Assam it grows at elevations of from 1,000 
to 3,000 feet, and is sometimes found up to 5,000 feet; the finest 
specimens are stated to occur in hilly country up to a height of 
2,500 feet. 

It is, when fully grown, a gigantic tree which usually sends 
down numerous aerial shoots from its branches. At first it is 
frequently epiphytic on another tree, which, however, is usually 
killed, sooner or later, by the enveloping aerial roots. Trees of 
Ficiut elastica from 100 to 120 feet high are of frequent occurrence 
in the forests. 

The cultivation of Ficus elastica has been undertaken in Assam 
and Southern India, and also on a large scale in Java and 
Sumatra. Plantations of the tree were established in the 
Federated Malay States, but in that country its cultivation has 
been generally abandoned as the Para tree has been fouml to be 
much more satisfactory. The latter tree is easier to tap, can be 
tapped at an earlier age, gives a steady yield of latex, and 
furnishes rubber of better quality. 

Fi-cus elastica has been introduced into many tropical countries, 
but it does not appear likely that it will prove to be an important 
source of rubber except perhaps in its natural habitat. 

On the As.sam plantations the latex is allowed to coagulate 
spontaneously either on the trunk or on bamboq, mats placed on 
the ground so as to catch the latex which overflows from the 
incisions. These two classes of rubber are known as “ tyee ” 
and “ mat ” rubber respectively. The bulk of the Ficus elastica 
rubbe^ exported from Assam is collected by the natives from wild 
trees. On the plantations in the Netherlands East Indies, the 
Ficus dastica rubber is prepared by machinery in the form of 
sheet, crepe, and bljck. 

Specimens of Ficus dastica rubber from Madras, Assam, 
Gold Coait, Southern Nigeria, and Seychelles, have been ex¬ 
amined at the Imperial Institute. 
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Fwus Vogdii, Miq. 

This tree is a native of West Africa, and extends froln the 
Gambia into Nigeria. The l£»tex, which flows freely when 
incisions are made in the bark, is of very resinous character and 
consequently yields a rubber of inferior quality. At present this 
tree is scarcely utilised as a source of rubber by the natives except 
in Northern Nigeria. In the latter country the product known as 
“ Niger balata ” is prepared from it. 

Specimens of the rubber of Ficvs Vogelii from the Gambia, 
Gold Coast, and Northern Nigeria^ have bc'ij;! examined at the 
Imperial Institute, aud the results are recorded in the following 
section. > • 

Ficus platyphylla, Del. 

This tree occurs in Northern Nigeria and thence extends east¬ 
wards to the I3ahr-el-Ghazal. It furnishes a resinous product 
which on drying becomes hard. In physical properties the 
material resembles gutta percha more than rubber, but it contains 
a quantity of inferior caoutehnun and no,gutta. 

Specimens of the i)roduct from Nigeria and the Bahr-el-Ghazal 
have been examined at the Imperial Institute. 


BFBBER'OF FJCTJS, ETASTICA, Eoxb. 

India. 

I.—Ficus elastica Rubber from Parlakimedi, Madras (1906). 

This rubber was stated to have been obtained from Ficvs 
elastica trees cultivated at Parlakimedi, Ganjam District, 
Madras. 

•The specimen consisted of a single flat cake weighing 2 oz. 
The rubber was black externally, but when the cake was cut 
open it was found to be white at the centre, the colour gradually 
darkei^ng towards the surface. The rubber was fairly tenacious 
and elastic, somewhat moist but not sticky; it contained a small 
amount of visible impurity, consisting principally of vegetable 
debris. 


The rubber was examined 

chemically, and 

gave the following 

results: — 

Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

MoistWr."' 

3-7 

— 

Caoutcliouc 

85-2 

88-6 

Resin 

7-8 

8T 

Proteid. 

1-4 

1-4 

Insoluble matter 

1-9 

1-9. 

Ash . 

Oh 

0-5 


These results show that the sample is ti^ good quality, as the 
dry material contains over 88 per cent, of caoutchouc. The 
percentage of resin is lower than the amount frequently found in 
Ficvs elastic,a rubber. 
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A sample of the rubber was submitted to commercial experts 
for criticism and valuation. They described it as “ clean, strong 
rubber, worth from 3». 6rt!. to S.?. M. per lb.,” good quality Assam 
rubber derived from Ficus elastica being quoted at the same time 
at Ss. per lb., and fine hard Para from South America at 
6.?. 2d, per lb. 

II.—Ficus elastica Rubber from the Charduar Plantations, 
^sam (1905). 

The sample was labelled “ 4 lb. rubber (class A) of 1903-4, 
Charduar rubber plantation.” It consisted of a single brick¬ 
shaped block measuring 10 x 3 ^ inches. The rubber was 

of fairly uniform reddish-brown colour, but showed here and 
there small white patches; it was clean, free from stickness, and 
exhibited good elasticity and tenacity. 

A representative sample of the rubber was analysed with the 
fcdlowing results: — 



Rubber as 

Composition 


received. 

of dry rubber. 

■' 

Per cent. 

Per cent. 

Moisture 

0-9 

— 

Caoutchouc 

76-7 

77'5 

Resin . 

19'2 

19-3 

Proteid. 

1-5 

P5 

Insoluble matter 

1-7 

1‘7 

Ash . 

O-.') 

0-5 


These results show that this rubber contains comparatively 
small quantities of proteid and insoluble matter, but an excessive 
amount of resin. 

A representative sample of the rubber was submitted to a 
manufacturing firm in order that technical trials might be mads 
with it. The firm reported that the rubber was clean and well 
prepared, showed a very small loss on washing, but contained 
an abnormally large quantity of resin, and for that reason (iwould 
be unsuitable for general use as an insulator, though it could be 
used for the manufacture of ebonite. The value of the rubber 
for this purpose would be about 3«. 3d. per lb., compared with 
fine hard Para at bs. 2d. per lb. 

A sample of the rubber was also submitted to a firm of com¬ 
mercial experts for valuation. They described it as fine red 
Assam rubber” worth from 3s. 8d. to 3s. 9d. per lb. on the 
London market, and stated that consignments of similar quality 
would be readily saleable. 

III.—Ficus elastica Rubber from Assam (1907). 

Two specimens of this rubber from the Kulsi Plantation in the 
Kamrup, Division of Assam were submitted for analysis and 
valuation. 

No. 1, “ Tree Rubber from Ficus dastica." 

The specimen consit^d of an irregular cake of rubber formed 
by the aggregation of thin strips. The rubber was reddish-brown, 
clean, free ^m stickiness, and exhibited good elasticity and 
tenacity. 
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A chemical examination fumi^ed the following figures; 


Per cent. 

Moisture. 

... 0-7 , 

Caoutchouc ... ,. 

... 78-0 

Eesin . 

... 19-0 

Proteid . 

0-9 

Insoluble matter. 

1-4 

Ash . , .. 

0-49 


The rubber was valued at 4ft. 3(/. to ^4.t. Citf. per lb. in London, 
the current priee of fine hard Par* from Si»th America being 
f).t, 2d. per lb. , ^ 

The percentage of resin in this rubber is higher than is desir¬ 
able, but otherwise it is of satisfactory quality and would be 
readily saleable. . ^ 

No. 2. “ Mat Rubber from dastica.” 


This was a small' i)iece of dark-brown rubber composed of 
several thin sheets firmly attached together. The rubber was 
soft, sticky, and rather weaS. * 

The rubber was found to have the following composition: — 


Moisture 
Caoutchouc • ... 

Eesin . 

Insoluble matter 


Per cent. 

2'1 • 

80'0 (including proteid) 
160 
P9 


Ash . 1-94 

The specimen was valued at 2s. to 2«. per lb. in London, 
with fine hard Para quoted at 5s. 2d. per lb., but it would be 
(ttfficult of sale on account of its soft, sticky character. 

The sample was too small for complete chemical examination, 
and consequently it was not possible to determine the amount of 
proteiJ present. The latter constituent is included with the 
“ caoutchouc.” 

This rubber contains a little less resin than the “ tree rub^r, 
but on account of its weak, sticky character it is much inferior in 
value. The stickiness may be due to the plan of placing the 
mats covered with rubber in the sun to dry. It would be pre¬ 
ferable to effect the drying in the shade so as to avoid over¬ 
heating the rubber. 

^9 

IV,—Ficus elastica Rubber from Madras (1908). 

Two specimens of this rubber obtained at Mukkie in the Kanoth 
Range, North Malabar, have been examined. , 

‘No. 1. Ficus dastica, scrap rubber. 

A cylindrical lump of reddish-brown ^bber, made up of 
aggregated shreds, and weighing 124 oz. xhe rubber was clean, 
free from stickiness, but rather weax. 

21193 
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The rubber had the following composition:— 



Per cent. 

Moisture. 

0-9 

Caoutchouc ... ,. 

... 67-3 

Eesin . 

... 281 

Proteid . 

0-9 

Insoluble matter. 

2-8 

Ash . 

0-47 


The sample was valued at 2.?. 11/f. per lb. in London, with fine 
hard Para quoted^at 3s, ‘a^d. per lb. 

This rubber contains an excessive amount of resin, which 
adversely affects its physical properties. 

No. 2. Ficus elastica, biscuit rubber. 

A large circular bis(niit of black rubber weighing 8 oz. The 
rubl)pr was clean, free from stickiness, but deficient in elasticity 
and tenacity. 

. A chemical examination gave tlie following results: — 



Per cent. 

Moisture ... .. 

. 4-0 

Caoutdouc . 

. 71-2 

He,sin . 

. 22-7 

Proteid . 

. i-o 

Insoluble matter. 

. 11 

Ash . 

. 1-68 


The specimen was valued at 2s. fKf. per lb. in London, with fine 
hard Para from South America quoted at 3s. b\d. per lb. 

This sample contains a little less resin than the preceding 
specimen, but on account of its dark colour it would not realise 
such a good price. 


Gold Coa.st. 

Ficus elastica Rubber from Aburi (1906). 

This sample of robber was prepared from trees growing in 
the Botanic Gardens at Aburi. It weighed about 2 oz., and 
consisted of aggregated shreds of rubber, which varied in colour 
from light brown to red, the latter predominating; a small 
amount of vegetable impurity was present. The rubber ex¬ 
hibited very good elasticity and tenacity. 

The results of the chemical examination were as follows: — 


Per cent. 


Moisture . 

. 1-5 

Caoutchouc . 

.' 801 

Besin . 

. 11-6 

Proteid . 

. 26 

Insoluble matter. 

. 4-2 

Ash . 

. 112 


The rubber is the^pfore of very fair quality, containing 80 per 
cent, of caoutchouc, though the percentage of resin is a little 
high. 





IHPBBIAL IBBTITUTB—IV. BUBBEB, OUTTA 1-BBOHA. 341 


It was valued at from 4i. Zdi to 4*. 6ii. jwr lb. in London, 
with fine hard Para at 5). per lb. 

• 

SouTHEBB Nigeria. 

Rubber of Ficus elastica (1909). 

, A thin sheet of black rubber which was sticky on the surface. 
The rubber was weak and tore readily,when stretched. 

An analysis gave the following results; — 



• 

- Per cent. 

Moisture ... 

• 

0-3 

Caoutchouc 

::: 

... 90-2 

Resin 


8T 

Proteid 

. 

10 

Ash 

... 

... 0-4 . 


The rubber is of uncertain value but migiit be worth about 
per lb. in London, with fine hard Para quoted at bs. per lb. 

This rubber is very satisfactory in chemical composition, but 
its poor physical properties greatly depAciate its value. No in¬ 
formation was supplied as to the age of the tree from which the 
rubber was obtained, nor as to the method of preparation em¬ 
ployed, so that it is not possible to express any opinion regarding 
the probable cause of the deficiency in strength. If the physical 
properties of this rubber could be improved, it would be of very 
good quality and would realise a very satisfactory price in the 
market. 


Seychelles. 

I .—Coagulated latex of Ficus elastica (1903). 

•The specimen was a porous mass of rubber which was perfectly 
white when received but turned brown on exposure to the air, 
becoming at the same time translucent and slightly sticky. The 
rubber*was soft and tore readily when stretched. 

The dry rubber had the following composition: — 

Per cent. 

Caoutchouc . 88'0 

Resin . 11-6 

Insoluble matter. 0'4 

The analysis showed that the rubber was of very fair quality, 
containing 88 per cent, of caoutchouc, but owing to the method 
of preparation ‘employed, its physical characters were unsatis¬ 
factory, and the sample was not suitable for commercial valuation. 


II.—Ficus elastica Latex coagulated by heating at 1QQ°JC. and 
dried in the shade (1904). 

This was a fiat strip of rubber weighing 2 oz. It had a distinct 
purplish colour, which was most pronounce^*on the outside. The 
rubber was not sticky, but was very deficient in elasticity and 
tenacity, and was evidently of rather inferior .quality. 

21192 v o 
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An analysis furnished the following results: — 



Rubber ns 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

8-6 

— 

Caoutchouc 

45-3 

49-6 

Rosin 

44-6 

48-8 

Insoluble matter 

1-5 

1-6 

Ash . 

0-21 

0-23 


The nihber is tiierefore of poor quality, eontaining almost 
equal proportions of oaoutoliouo i^t.d resin. In the absenoe of 
detailed information regarding the experiments, it is impossible 
to indicate the reason for the high percentage of rosin, but the 
explanation may j)ossibly,be that the latex was obtained from 
yount' trees. The jueeeding sample of Ficus clastica rubber from 
Seychelles was of much better quality, so far as chemical com¬ 
position is concerned, than that now under notice, as it contained 
88 per cent, of caoutchouc and ll'G per cent, of resin. 

Although the rubber was not very satisfactory, either in com¬ 
position or in properties, it was submitted to brokers for valuation. 
They reported that consignments of similar quality might ])ossibly 
realise about 2c. per lb. in London, but they pointed out that this 
valuation must be regarded as only ajjproximate. Fine hard 
Para rubber was quoted at 4.?. %d. per lb. on the same date. 


RUBBEK OF FICUS VOGETAl, Miq. 

0,^M«IA. 

I .—Coagulated Late.t of Common Fig Tree (1907). 

The accompanying botanical s])ecimen of the tree yielding this 
nibber was identified at Kew as Ficus Vogdii, Miq. The 
specimen, which weighed 2^ lb., consisted of a large ball of 
reddish-brown rubber, six inches in diameter, sticky internally, 
and containing a small amount of bark. The rubber exhibited 
fair elasticity and tenacity when examined in bulk, but small 
pieces could be readily torn in the fingers. 

An analysis gave the following resulls: — 



Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

4-0 

_ 

Caoutchouc 

62-7 

65-3 

Resin . 

28-6 

29-9 

Proteid. 

1-0 

1-0 

Insoluble nJdtter 

3-7 

3-8 

Ash . 

0-43 

0-44 
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The commercial value of this rubber cannot be determined 
exactly without technical trials, but brokers stated that ittoight 
realise about 3^. per lb. in London, the cui'rent price of fine hard 
Para from South America being 4,s. Id. per lb. 

The rubber contains a large amount of resin which adversely 
aifeets its physical properties. The percentage of resin is, how- 
,ever, much less than has been found in other specimens of 
Ficus Vogdii rubber which have beeij received at the Imperial 
Institute from West Africa. 

II .—Rubber o;f Ficus*Vogelii (1908). 

The results of the examination at the Imperial Institute of the 
preceding sample of the rubber of Ficus Vogelii, Miq. from the 
tlamhia, showed that the product was of resinous nature, ljut that 
it might be suitable for certain technical purposes. Larger ^Speci¬ 
mens were, therefore, reijuested in order that manufacturing 
trials might be made, and as a result the samples dealt with in 
this report were forwarded ior further examination. 


Description of /Samples. 

No, 1. From tJie Kommbo district. Weight, 1& lb. 

The sample consisted of iwo large balls of pale brown scrap 
rubber, which contained a fair amount of vegetable impurity. 
Tile rubber was sliglitly moist in places and obviously very 
resinous; its elasticity and tenacity were poor. 

No. 2. From the Bathurst district. Weight, 81 lb. 

This consisted of a number of thick cakes of rubber, which 
were very dark externally, but slightly moist and reddish-brown 
within. The rubber obviously contained a large amount of resin 
a»d exhibited poor elasticity and tenacity. 

Results of Examination. 


The*rp8ults of the chemical examination of the rubbers are 
given in the following table:-- 



Rubber as received 

Compoeition of dry rubber. 


Xo. 1. 

Xo. 2. 

Xo. 1. 

Xo. 2. 

• 

• 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Moisture . 

4-4 

7-3 

_ 

— 

Cnoutohouc . 

58-0 

61'2 

60-6 

65-9 

Resin. 

33-8 

29-5 

35-4 

31-8 

Proteid . 

1-4 

1-2 

1-5 

1-4 

Insoluble matter 

2-4 

0-8 

25 

• 0-9 

Ash . 

0-6 

1-3 

0-6 

E- 

1-4 


It will be seen from these figures that the two specimens are 
similar in composition, but No. 2 is slightly superior in quality 
to No. 1. . 
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Technical Trials, 

The two samples of rubber were submitted to rubber manu¬ 
facturers for technical trial and commercial valuation, with the 
following results; — 

One firm reported that after a careful examination they found 
that the rubber from the Bathurst district (No. 2) was somewhat 
better than that from the Kommbo district (No. 1). The loss' 
on washing was 6'2 per ceM. in the case of tlie former, and 7'1 per 
cent, in the latter. They valued the washed rubber from No. 2 
at Is. lid. per llS'., and that from No. 1 at Is. Id. per lb., 
with fine hard Para rubber quoted^ ?t 2s. 9<f. per lb. 

A firm of cable manufacturers reported that this rubber could 
not be employed for their purposes, but might be useful in other 
brancljes of tlie industry., They stated that the rubber is very 
sticky in working and possesses very little elasticity or resilience; 
the stickiness, moreover, increases as the rubber is worked. 


' Conclusions. 

These two samples of Ficus Vogdii rubber correspond fairly 
closely in composition with the previous specimen forwarded 
from the Gaubia. It is evident that the rubber is of very 
resinous character, the three samples examined containing 20'9, 
36'4, and 31'8 per cent., respectively, of this constituent, but 
the results of the manufacturers’ trials sliow that the product 
could be utilised for (;ertaln technical purposes, and that if well 
prepared it will realise a very fair price in the market. The 
tree, therefore, appears to deserve attention if it is sufficiently 
abundant to furnish commercial supplies of rubber. 

Gold Coast. 

I .—Rubber of Ficus Vogelii (1906). 

This sample of rubber was forwarded to the Imperial Institute 
in order that its composition and commercial value might be 
ascertained. It was stated that the rubber was derived from 
Ficus Vogdii, a tree indigenous in the Colony, though little used 
by the natives as a source of rubber, and it was recognised that 
the product was of rather inferior quality. 

The sample was small, weighing only 2^^ oz., and consisted 
of a thin sheet of rubber. It was light brown, slightly sticky, 
and very deficient in elasticity and tenacity. *' 

The chemical examination gave the following percentage 
results: — 


Moisture 



Per cent. 

0-4 

Caoutchouc 



61-6 

Besin . 



44-0 

Proteid ...*^ 



3-6 

Insoluble matter 



0-6 

'Ash 

... 


0-14 
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It is clear from these figures that the rubber is of very inferior 
quality on account of the large percentage of resin present^ and 
material of similar character wo'^d only fetch a low price in the 
market. The sample was submitted for the opinion of brokers, 
who reported that it was very gummy and non-elastic and would 
be of uncertain value. They considered that it would probably 
not be worth more than about Qd. per lb. in London, with fine 
Taard Para quoted at 5^. bd. per lb. 


II .—Rubber of I’icus Vogelii (1^07). 

This sample of Ficus VogeUi lubtier was prepared by boiling 
the latex obtained from tree^ {^’owing in the Botanic Gardens at 
Aburi. It consisted of a number of thin cakes of brownish 
rubber, which together weighed 4 oz. From its physical 
characters the rubber was evidenlly of inferior (juality, beisft soft 
and slightly sticky, and deficient in elasticity and tenacity. 

The results of the chemical examination are given in the 
following table: — 


Moisture 

• 

• 

Per cent 
1-0 

Caoutchouc 



51‘8 

Resin 



44-0 

Proteid 


. . . 

... • 2-3 

.Ish . 

... 


0-9 


The specimen was therefore almost identic-al in composition 
with the preceding sainjde, the only notable difference being that 
it contained less proteid and more ash than the latter. It is evident 
that the rubber is of inferior quality, as both specimens con¬ 
tained 44 per cent, of resin and only a little over 50 per cent, of 
caoutchouc. 

ffhe present specimen, although rather soft and deficient in 
elasticity and tenacity, was superior in physical properties to the 
earlier sample. It was submitted for valuation to brokers, who 
stated 4;hat it was exceedingly difficult to fix a price for such 
material, but they expressed the opinion that a consignment of 
similar quality might fetch about 2.<. per lb. in Loudon, with fine 
hard Para at 5s. 4<Z. per lb. They added that the present sample 
was a great improvement on the previous specimen which they 
valued at 6<i. per lb. 


III .—Rubber prepared from the Latex of Ficus Vogelii (1907). 

A. circular biscuit of brown rubber, the surface of which was 
almost covered "with a peculiar white deposit which appeared 
crystalline when viewed with a microscope. The rubber was 
exceedingly weak and was evidently of inferior quality. 

Rubber as 
received? 

Per cent. 

0-8 
60-6 
35-6 
1-T 
1-3 


Moisture ... 

Caoutchouc 

Resin 

Proteid ... 
Ash 
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This sample of Ficus Vogelii rubber was of ratber better 
quality than tbe two previous specimens from the Gold Coast, 
examined at the Imperial Institute. The percentage of resin was 
lower, and that of caoutchouc correspondingly higher. 

The sample was submitted to brokers who stated that the rubber 
might realise from 2s. to 2s. 6d. per lb. in London, with fine hard 
Para at 4s. 7d. per lb., but that its value was uncertain. 

The rubber furnished by this tree is of inferior quality on 
account of the large percentage of ^esin which is usually present. 
It was suggested liowevet that it would be well to forward a 
trial consignment of about 56 lb. of the rubber to the Imperial 
Institute for technical trial. ' *, 


. f IV .—Rubber of Ficus Vogelii (1910). 

This small consignment of Ficus Vogelii rubber was forwarded 
to the Imperial Institute in order that further manufacturing 
trials might be made to determine tjie possibility of utilising this 
rubber for technical pufpo,sc.s. 


Deserijjlion of Consignment. 

Two qualities of rubber, “ light ” and “ dark,” were included 
in tbe consignment. 

No. 1. ” Memluku ” Eubber (light). Weight 09^ lb. 

The sample was in the form of liglit-brown biscuits, which 
were well-prepared and free from stickiness. Tbe rubber 
evidently contained a large proportion of resin, being soft and 
very weak. 

No. 2. “ Memluku ” Eubber (dark). Weight 14} lb. • 

The sample consisted of fairly thick, almost black biscuits, 
which were not so well prepared as the lueceding specimen, and 
contained a small quantity of vegetable impurity. The S'ubber 
was of resinous nature, being soft, rather sticky, and deficient in 
elasticity and tenacity. 


Results of Examination. 


The two samples gave the following 

results on a 

inalysis: — 

No. 1 (light). 

No. 2 (dMk). 

Per cent. * 

Per cent. 

Loss on washing and drying ... 

0'7 

3-0 

Composition of dry washed rubber 

:— 


Caoutchouc . 

66-2 

65-6 

Eesin. 

31-6 

30-9 

Proteid . 

1-9 

2-6 ' 

Ash . 

0-3 

IT 


'if 


The two specimens are therefore very similar in composition; 
the dark sample. No. 2, contains more proteid and ash than 
sample Nor. 1, but’a little less resin. 
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Three previous samples of Fieus Vogdii rubber from the Gold 
Coast have beeu examined at the Imperial Institute. T'^o of 
these contained 44 per cent, of resin, and the third 35‘6 per cent, 
of this constituent. Three specimens of Fwm Yogelii rubber 
from the Gambia contained 29'9, 35'4, and 31‘8 per cent, of resin, 
respectively, 

* Technical Trials. 

The rubber has beeu submitted to technical trials by manu¬ 
facturers, wlio report that both thejigiit and*dark samples are 
soft and of inferior (juality. .Sample No. 1 (light) was valued 
in a washed condition at about one-fifth the value of washed Para, 
say about I*-. 4(i. per lb., with fine hard Para quoted at 6s per lb. 
Sample No. 2 when washed would be worth a little more than 
sample No. 1, say !*■. 6f/. per lb. * • 

Tlie inaiiufacturery added that in their opinion if the price of 
plantation Para iiibber were to fall to 3i. per lb. this Ficus 
Voudii rubber would not be marketable at more than 6<f. to Id. 
per lb. • 

For comparison with these valuations it may be noted that 
in November, 1903, the same manufacturers valued two speci¬ 
mens of Ficus Vogdii rubber, from the Gambia, at I.?. Id. and 
Is. i\d. per lb. (waslied), with fine hard Para at 2s.*9f/. per lb. 

It would thus apiieav that the present samples from tlie Gold 
Coast are not of sucli good quality from the manufacturers’ point 
of view as those received from tl)e Gambia, witli which, however, 
they (dosely agreed in composition. 

In view of tliis report it does not appeal' desirable to take any 
steps at pieseid to extend the collection of Firas Vogdii rubber 
by the natives in the Gold Coast. 

• 

Nortiiken .N'iokuj.a. 

. Halida Rubber from Ficus Vogelii (1906). 

Tlie sample weiglied 2 lb. and consisted of a large square piece 
of rubber, brown externally but of a pinkish tinge within. The 
rubber was sticki, in parts and was evidently of resinous chaj-acter, 
althouj^i it exhibited fair elasticity and tenacity. 

An analysis showed it to have the following composition: — 


Moisture ... 
Caoutchouc 

Kesin . 

Proteid 

Insoluble matter 



Per cent. 
2-7 
57-9 
35-6 

1-8 

2-0 

Ash . 



1-7 • 


It will be seen from this analysis that the. material agrees 
generally in composition with the Ficus V9gdi{ rubber from the 
Gambia and the Gold Coast. 
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EUBBEES o'e FICUS SPP. 

liAficES OF Ficus comosa and Ficus indica from India (1906). 

These specimens of the lafices of Ficus comosa and Ficus 
indiea were forwarded to the Imperial Institute by the Director 
of the Eoyal Botanic Gardens, Calcutta, and filthough the pro¬ 
ducts furnished by these two species of Ficus are of little economic 
value, it may be useful to record the results of the chemical 
examination. Both specimens had undergone chanf>e during the 
journey, and were more or less completely coagulated on arrival, 
so that no experiments could he made on the actual latices. 

^ * 

Dcscriptioa of 'SamjAcs. 

Latex of Ficus comosa .—The sample consisted originally of 
about, 200 c.c. of latex hut coagulation had octmrred during 
transit and a quantity of solid material had separated, leaving a 
slightly milky liquid. Both solid and liquid possessed an ex¬ 
tremely unpleasant odour. 

The solid matter wqs removed* and dried by exposure on a 
porous tile, when it formed a dark-brown coherent mass, which 
was hard and sticky, and weighed about 20 grams. When placed 
in warm water it became soft and sticky, but returned to its hard 
condition on < cooling. 

Experiments were made with the fluid portion of the sample, 
but no further coagulation could be induced by any of tiie usual 
methods. 

Late.x of Ficus iudim .—This sample had undi'rgone coagu¬ 
lation, and was quite solid on arrival. The substance was dried 
by exposure on a porous tile, and was obtained as a bulf, friable 
material, which became soft and somewhat elastic on immersion 
in warm water but hardened on cooling. , 

Results of Examination. 

The following figures give tJie results of the (diemical dkamiiia- 
tiou of the dry materials: — 



Ficus comosa. 

Ficus indica 


Per c:ent. 

Per cent. 

Caoutchouc ... 

9-9 

7-3 

Eesin 

82-fl 

79T 

Insoluble matter 

7-5 

13-0 

Ash . 

M 

1-4 , 


These results show that both jjroducts consist essentially of 
resin; the small quantity of caoutchouc preseut was of vei-y 
poor quality, being soft, sticky, and deficient in elasticity and 
tenacity. 

Product of Ficus rubra fbou Seychelles (1904). 

The Fiems ruBra i^inown as “ Lafouche ” in Seychelles, where 
the tree is very' abundant. It is stated to yield an enormous 
amount of latex, which coagulates freely and furnishes a very 
high parcentage 6f the “ rubber.” 
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The sample, which had been prepared by heating the latex at 
100“ C., consisted of two circular cakes, each about 4 inch|B in 
diameter and | inch thick, together weighing 5 oz. Like many 
of the products yielded by other *species of Ficus, the material 
resembled gutta percha rather than rubber in appearance and 
properties, but its relation to rubber was shown by the fact that 
it contained a small amount of inferior caoutchouc. 

• The cakes differed somewhat in appearance. One was a light 
pinkish colour, both externally and internally, and was rather 
hard and brittle, breaking witl)< a short fracture. The other was 
dark chocolate-brown on the outside .and dirtj* white within; it 
was not so hard as the precei^ng specimen and showed a more 
granular structure. In composition and properties, however, the 
two cakes were practically identical. 

The results of the analysis were as follows: — 


Moisture ... 
Oaoutchouc 

Resin 

Insoluble matter 

« 

• 

Per cent 
0-1 
15-9 
82-5 
1-5 

Ash . 


... 

0-23 


Tlie .product from Fictiit ruhra is tlicrefore of very inferior 
(juality considered as a rubber, since it cjontaius lesf than 16 per 
cent, of inferior caoutchouc .and 82‘G pep cent, of resin. As 
already noted, tlie material resembles gutta percha rather than 
rubber in proi)erties, and in this respect, as also in composition, 
it agrees with the products yielded by many other species of 
Ficu.s. It would have no commercial value. 


Ficus Ruddek ekom Siebba Lkonu (1908). 

The sample was labelled “Ficus sp.” and weighed 3^ oz. It 
(sonsisted of a thin sheet of brown rubber, and had appafennly 
been smoked. The rubber was clean, slightly sticky and weak. 
An analysis gave the following results: — 



Rubber as 


received. 


Per cent. 

Moisture ... 

. 0-4 

(hioutchouc 

. 69-4 

Resin . 

. 37T 

Proteid . 

. 2-5 

Insoluble matter 

. 0-6 

Ash 

. 0-54 


The rubber was of very resinous character, and would only 
realise a low price in the market. 


Pboduct OB Ficus sp. BBOM Nyasaiand (1904). 

The species of Ficus (F. religiosaf) fronk^which the specimen 
was obtained is stated to occur all over NyasaTand; it attains a 
height of 30 to 40 feet, and is of a wide branching habit. On 
making incisions in the bark a white latex freely exudes, but does 
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not readily coagulate. The product submitted for examination 
was^prepared by whipping the latex with a stick, when the solid 
matter separated as a sticky mass which resembled soft putty in 
consistence, and adhered to the hands unless kept wet. 

The sample consisted of about 4 ox. of a soft sticky substance 
which could be readily moulded in the fingers. It exhibited very 
little elasticity or tenacity, and was evidently of a resinous nature. 

The analysis furnished the following results: — 


Moisture 

Caoutchouc 

Resin . 

, < Insoluble matter 


^Material as 
received. 
Per cent. 
...• , 19-8 
5-0 
fiOT 
8-6 


Composition 
of dry material. 
Per cent. 

7-U 

82-4 

10-6 


Ash . 5-G 7-0 


The product, therefore, consisted principally of resin, the per¬ 
centage of this constituent being 82'4 in the di'y material, whereas 
only 7 per cent, of inferior caoutchouc was ])resent. 

Materia] of this composition and character would po.ssess little, 
if any, com?pereial value, as it could not be utilised for any 
technical purpose. 

If the sample of tfie product now under notice can be taken as 
representative, it is very doubtful whether the tree will prove of 
economic value as a source of rubber or rubber-like mutei ial. 


“ Mpai ” Rujjheu from AM.vroxu.M.ANU, Nat.u. (1904). 

This sample of rubber was labelled “ ‘ Mpai ’ lubber, sample 
No. II., A. and M. 0839/1908,” and had been obtained from 
Maputa, Amatougaland. In a minute by the Conservator of 
I'orests, a copy of which was supplied, it is stated that the rubber 
is believed to be the product of a Ficus, the species of which has not 
yet been determined. The plant, however, is said to be identical 
with the tree referred to by the Amatougaland Rubber Commission 
under the native name of “ Mfubu.’ The Commissioners re¬ 
ported that this tree is only found in the heavily timbered swamps 
along the coast, principally around Kosi Bay, and they were, of 
opinion that it would probably proven to be a most valuable rubber 
tree. 

The sample of “ Mpai ” rubber submitted for examination con¬ 
sisted of a flat, elongated cake which weighed about IJ oz. It 
was light-brown externally, but the freshly-cut surface-was less 
coloured and showed a pinkish tinge. The material could be easily 
indented with the finger nail, and exhibited very little elasticity 
but considerable tenacity; it had a somewhat fibrous structure, 
resembling that of g^tta percha. When placed in warm water it 
softened a little witfibut becoming sticky, and could then be readily 
drawn out to a considerable length, but the elasticity was only very 
slight.- 
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The physical properties of the material seem to be intermediate 
between those of true rubber and gutta percha, a common feature 
of the products yielded by species of Ficus, but in composition, as 
sliown by the analysis recorded below, it is much more closely 
related to rubber. 


The chemical examination furnished the following results: — 


Moisture 

(!uouir-hnuc 

Itesiu 

Insoluble matter 


Ash 


Material as 
receired. 
I’er cent. 
28-4 
*l91i 
49-9 
2-1 


0-79 


Composition 
of dry material. 
Per cent. 

27-4 

69G 

3-0 

ITO . 


Tlie material, therefore, consists i>rincipally of resinous sub¬ 
stances, which form (i9‘(i jier cent, of the dry material, whilst 
only 27'4 per cent, of caoutcihouc is present. The isolated 
caoutchoiic was not very strong, but *was quite free from 
stickiness. 

The sample was submitted for commercial valuation to brokers, 
who were informed of its chemical composition. They reported 
that the material would be suitable for certain technical purposes, 
and that sales could probably be effected at about lOid. or lid. per 
lb., with fine hard Para at 4.s. 4d. per lb. 


PEOPFCT FROM FICVH PTATYPHYIJjA, Rel. 

XoRTiiEKN Nigeria. 

—“ Gvtfa Percha " jrnw Banchi Province (1903), 

The sample was .stated to have been obtained from a place 
distant three days journey north-we.st of Bauehi. The sample 
consisted of a sheet of dark-brown material, 6 inches by 1 inch by 
J inch, weighing about 1 oz. It was rather hard, but could be 
indeifted with tlje finger-nail, and it softened in the fingers, so 
that it could be readily moulded. It was rather sticky, and ex- 
hibted only slight elasticity and very little tenacity. When 
heated at 100° C. it melted almost completely and remained very 
sticky on cooling. 

Q> chemical examination it was found to contain no true 
“ gutta,” the characteristic hydrocarbon of gutta percha, but 
yielded a substance possessing the physicak^properties of caout¬ 
chouc. It appeared, therefore, to be one of the pseudo-guttas 
which are more closely related in composition to rubber than to 
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gutta percha. An analysis by the method usually employed in the 
examination of a rubber gave the following results: — 



Per cent. 

Moisture. ... 

.... ... 2-5 

Caoutchouc . 

. 161 

Resin . 

. 74-9 

Insoluble matter 

. 7-6 

Ash 

. 3-48 


The material, therefore, consists principally of resin, and would 
possess little commercial value. 

II .—From Kano (1905). 

The sample forwarded,for examination consisted of a large cake 
wefghing 4 lb. G oz. which liad been purchased in the Kano 
market for 1 j. 9d. It was stated in the accompanying letter, how’- 
ever, that traders in tlie Protectorate will not buy the material for 
export. The specimen consisted ■of a large hat cake formed by 
the aggregation of plaited strips of the material. It was dark 
reddish-brown in colour, slightly sticky, hard and fairly tenacious 
but devoid of elasticity. A small piece softened wlien held in the 
fingers and cMild then be moulded. 

The material was evidently of resinous nature, and melted when 
heated at a temperature below 100' C. 

An analysis gave the following results: — 

Per cent. 

Moisture. 8'9 

Caoutchouc . 9'8 

Eesin . 76’2 

Insoluble matter . 6'1 

Ash . 4‘3 

These figures show that the two samples from Kano and Bauchi 
are very similar in composition, the only notable difference being 
•in the amount of caoutchouc present. The caoutchouc isolated 
from the Kano specimen was slightly sticky, and although 
exhibiting moderate tenacity it was deficient in elasticity. 

Material of this nature possesses little commercial value. 
Such products are only employed for mixing purposes, and, as the 
demand is limited, consignments are often difficult to sell. 

Ill, — “Gutta Percha" frow Eatsena, Northern Nigeria (1907). 

This sample of so-called “ Gutta Percha ” was projsured in 
Lagos from certain traders from Katsena, in Northern Nigeria, 
who httd brought down a load of 115 lb. of the material which 
was purchased as an experiment at per lb. by one of-the 
European firms. 

The sample weight‘3 2 oz., and consisted of two plaited sticks of 
the material known as “ Niger Gutta,” or “ Kano Rubber,” 
derived from Fictts platyphylla, Delile. It was reddish-brown, 
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hard, inelastio, and poBsessed littla tenacity. When held in the 
fingers or placed in warm water it softened and could be moulded, 
hut hardened again on standing. The chemical examinatien of 
the material gave the following regults: — 


• 


Per cent. 

Moisture. 

... ... 

2-6 

Caoutchouc 


12-7 

Besin . 


80-8 

Proteid . 

... 

11 

Insoluble matter 


2-9 

- .... 

• 

--•• — 


Ash . 

... • ... 

1-96 


The material is therefore o^viry resinous character, containing 
over 80 per cent, of that constituent, and only 12'7 per cent, of 
inferior caoutchouc. 

Samples of this product from Kano and Bauchi have* \jeen 
already examined at the linj)eriul Institute, anti the results of the 
previous analyses agree generally with those recorded above for 
the present specimen. 

It is difficult to give a definite quotation ior consignments of this 
material in England, as it is not usually sold in the open market. 
The gutta is used by cerlain rubber manufacturers for the produc¬ 
tion of special mixtures, but tlie demand is limited, and consign¬ 
ments offered in the juarket are often ditliculf to sell at 
rem\inerative prices. 


SOUTHEEN NiGEEIA. 

“ Balata or Gutta Percha" (1904). 

No information was supplied regarding the botanical source of 
this material, but from its appearance and character there can be 
littfe doubt that it was derived from Ficus flatyphylla. The 
sample consisted of a number of irregularly-shaped pieces, formed 
by the aggregation of small rolls, and the total weight was 6 oz. 
Externally the material was leddish-brown in colour, but it was 
lighter within, and the cut surface showed whitish patches. It 
was sticky when handled, rather hard in the mass, but (!Ould be 
indented with the finger-nail; it exhibited very little tenacity, 
the small rolls breaking across when bent; small fragments 
softened, and were easily workable in the fingers. The material 
became quite soft and somewhat elastic when placed in hot water, 
and returned to its original condition on cooling. 

Thf* analysis o4the material furnished the following results; — 




Per cent. 

Moisture. 


3-7 

Caoutchouc . 


13-2 

Resin . 


78-6 , 

Insoluble matter 


4-6 

Ash . 

... ^ . . 

1-9 


Material of this type has only very limited uses, and its com¬ 
mercial value is consequently low. It cannot be employed as a 
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substitute for gutta percha, aiyi its ouly application would prob¬ 
ably be as a constituent of mixtures for the manufacture of low- 
grada rubber goods, for which purpose “ Pontianac ” is at present 
largely utilised in the United States. 

Sudan (1904). 

Ficus platyphylla is very abundant in the Bahr-el-Ghazal Pro¬ 
vince of the Sudan, where the tree is known as “ Ewell,” 
“ Pungo,” and “ Kubo ” by the natives. Two specimens of tlw 
product obtained on boiling the latex, one prepared by the Officer 
commanding the Bahr-el-Ghazal and the other by natives, were re¬ 
ceived at the ImpArial Institute for examination. 

No. 1. Label: “ Sample of ‘ Ewell ’ gutta percha boiled and 
dried by me.—E. H. A. — Ficvs plaii/pltylla.” 

The sample, which weighed about 2 oz., had been collected upon 
a stick. It was dark brown externally, bui lighter within; in the 
mass the material was fatlier hard and brittle, but small pieces 
exhibited slight elasticity and tenacity. When placed in hot 
water it softened and became plastic, but liardened again on 
cooling. 

No. 2. Label; “ Sample of ‘ Ewell ’ gutta percha boiled and 
dried by natives .—Ficus platyphylla.” 

This specimen w'as a small rounded cake weighing about 3 oz. 
It was much Tjiore brittle tluin No. 1, wliicli it otherwise resembled. 

A chemical examination of the two specimens furnished the 
following results: — 



No. 1. 

No. 2. 


Per cent. 

Per cent. 

Moisture 

4-4 

8-8 

Caoutchouc 

24-5 

18-8 

Eesin . 

67-2 

64-1 

Insoluble matter 

3-9 

8-3 

Ash . 

M 

3-6 


It will be seen from these figures that the material consists 
largely of resin, the two specimens containing G4 and 67 per cent, 
of this constituent. 
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TINE EUBBEE. 

In addition to the trees already dealt with in the preceding pjiges 
there are a considerable number of (J^imbing plants or vines (lianes) 
which furnish rubber. * Nearly all these rubber-yielding vines 
belong to the natural order Apocynaceee, the only other order 
represented among them being the Asclepiadaceee {Cryptostegia 
sjp.). They are widely distributed in tropical Africa and also occur 
in Asia, where tliey are found in Indijj, the Malay Peninsula 
and Archipelago, and the neighbouring countries; one genus, 
Forsteronia, is found in tropical Americw. 

The rubber furnished by many of’these vinSs is of excellent 
quality, and if carefully preparffiil will realise high prices. 

Numerous attempts have been made to cultivate rubber vines in 
suitable localities, but the results obtained compare very unfavour¬ 
ably with those given by rubber trees. The vines do not, as a j’ule, 
stand transplanting well, they are of comparatively slow grow*th, 
and their climbing stems are not so suitable for tapping as the 
trunk of a tree.’ The yield of rubber obtained from the vines is 
also much less than that furnisked by the best rubber trees. For 
these reasons the cultivation of the vines is being abandoned in 
favour of suitable trees. 

African liuhher Vinex .—These belong to the four genera 
Landolphia, f'litandra, Carpodinus, and Cryptostegia. They 
occur right across the continent from 8eneganibia to Abyssinia in 
the Tiorth to Rhodesia and Zululand in the south. The principal 
vines with their distributions are as follows :—Landolphia 
Hevdeintii (Seuegarabia to Sierra Leone); Landolphia owarieniiiii 
(Siei'ra Leone to the Baliv-cl-(lhaaal and .southwards into the Congo 
State); Landolphia Kirkii (the whole of the east coast from 
Abyssinia to Zululand); Tjandolphia Klainii (Congo State and 
WefJ^ Africa); Landolphia Dawei (TTgauda); Clitandra elaatira 
(Southern Nigeria); Clitandra orientalin (TTganda); Landolphia 
spp., and Cryptortegia spp. (Madagascar). 

Practijally the whole of the rubber obtained from these vines is 
colkcted by the natives from wild plants. Several methods of 
preparation are practised. In the case of some of the vines the 
latex exudes slowly when incisions are made in the bark and 
coagulates in the (uits forming strips of iubber, which are after¬ 
wards luilled off and wound into halls. The latex of other vines 
flows more freely so that it can be collected in bulk and subse¬ 
quently coagulated by heating or by the addition of an acid juice 
or infjision, the resulting rubber beiiig then made up into various 
forms. Bometimfts the vine is severed near the base and cut into 
lengths, which are placed upright in a trough in order that the 
latex may drain out. Another method is to dry the stems, strip 
off the bark, and then to separate the rubber from the latter by a 
process of macerating in hot water and beating. This met^iod is 
largely employed for obtaining the so-called root rubber from the 
rhizomes of the shrubby forms of Landolphia and Clitandra, such 
as L. Thollonii and C. henriquesiana. Macbyies for carrying out 
this treatment have been devised, and are now being employed oii a 
commercial scale in several countries. 

G. 
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Asiatic EubheT Vines. —In Asia rubber-yielding vines occur 
principally in !Lower Burma, Indo-Cbina, the Malay Peninsula 
and ’Archipela^, and also in India. They include species of 
Urceola, Willughheia, Parameria, Ecdysanthera, (^honemorpha, 
Ehyncodia, and Cryptostegia. The collection of the rubber from 
these plants is entirely in the hands of the natives, and owing to 
tlie crude methods employed the product is often of inferior 
quality. 

American Rubber Vines .—Tliis group of rubber plants is repre¬ 
sented in tropical America by two .species of Forsteronia, 
F. floribunda an«v F. gracilis, which occur in Central and South 
America and in the West Indies. „ 

The results of the examination of a large mimber of specimens 
of vine rubber are recorded in the following section. 


AFRICAN VINE RUBBERS. 
iSlEKRA LeOXE. 

I .—Jenje Rvhhe.r (1906). 

The vine which yields this rubber is known by the natives as 
Pore, and appears to he a species of Landolphia, closely related 
to /.. oirnrien.si.i, Beauv., though its identity cannot be dehnitely 
determined fj'om the specimens submitted. It may be noted in this 
connection that Mr. Scott Elliott brought back from Sieiva Leone a 
sample of “ Djengc ” rubber, and the corresjionding botauical 
specimens were identified as Landolphia Hendelotii, A. DC., var. 
Djenge, Stapf. Further specimens of the Pore vine will conse¬ 
quently he requirediiefore its identity can be definitely established. 

The saui])le of .Tenje rubber consisted of a large ball which 
weighed about 12 oz. and had been formed by the aggregation of 
fairly thick strips. The rubber rvas dark brown, slightly sticky in 
places, and fairly free from vegetable impurity: it exhibited very 
good ela.sticity and tenacity. 

The chemical examination furnished the following re,suits; — 



Rubber as 

ComiKjfiition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

3-2 

_ 

Caoutchouc 

85-8 

88-6 

Resin 

,T8 

6-0 

Proteid. 

20 

2T 

Insoluble matter 

3-2 

3-3 

Ash . 

1-98 

2-04 


These figures show that the sample is of good quality, there being 
88’0 per cent, of true rubber in the dry material, whilst, on the 
other hand, the percentages of resin and proteid are low. 

The sample was submitted to brokers, who valued it at about 
8.?. 9d. per lb. in London, when fine hard Para was sellfihg at 
bs. bid, per lb. 

<• i ^.—Njawa Rubber (1906). 

The plant yielding this rubber is described as a vine, known as 
Sagbp, but its botanical identity remains uncertain. 
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The sample of rubber, weighing about 8 oz. j icpusisted. of a thick 
cake which was purplish-black externally but wWtish within^when 
freshly cut; it was almost free from vegetable impurity, but 
possessed a very unpleasant oSour. The rubber was rather 
deficient in both elasticity and tenacity, elongating a little and 
ultimately tearing when stretched. 

The chemical examination furnished the, following results: — 



Rubber as 

Composition 


recAved. 

of dry rubber. 


» Per i'.ent. 

Per cent. 

Moisture 

... . d-G 

• — 

Caoutchouc 

.... 711 

73-8 

Resin 

* .*.. 21-3 

22T 

Proteid. 

2-9 

30 

Insoluble matter 

IT 

IT 

• 

A.sh . 

0-41 

0-42 


These figures show tliat the rubber is of very resinous character, 
22 per cent, of this constituent being pi'esent in the dry material. 
The composition as .sliown by the analysts fully accounts for the 
deficiency in elasticity and tenacity. 

The sample was valued by brokers at about S.?. Hd. per lb. in 
Londo.n, with fine hard Para at 5.s. bid. per lb. ^ 

'III .—Landolphia Rvhber (1906). 

A number of small samples of specially prepared Landolphia 
rubber were vecei^•ed for conlparafi^■e e.vamination. 

Eight of the specimens, Nos. 1 to 8, were in the form of small 
biscuits, varying from 2 to 7 inches in diameter, and .some of them 
not more than inch in thickness. The rubber was clean, well- 
prgpared, of brown colour, translucent, and had a distinct smoky 
odour; it exhibited very good ela.sticity and tenacity. 

Sample No. 9 was in the. form of thin strips of reddish-brown 
rubber,,which exhibited good physical properties. 

.‘Sample No. 10 consisted of .small balls of rubber about 1 inch 
in diameter prepared by the native method. The balls were dark 
coloured, rather sticky on the surface, and contained a fair amount 
of vegetable impui'ity. The rubber was strong and elastic. 

For the purj)ose of analysis No. 7 was chosen as representative 
of the “ biscuit ” rubber, and the figures obtained for it, together 
with those of Nos. 9 and 10, are given in the following table : — 


• 

No. 7. 

No. 9. 

No. 10. 


Per cent. 

Per cent. 

Per cent. 

Moisture . 

1-8 

1-8 

.6-2 

Gao\)tchouc . 

85-2 

85-2 

75-9 

Resin. 

11-8 

11-6 

9-5 

Proteid. 

0-8 

1-0 

1-6 

Insoluble matter . 

Nil 

•• yil 

6-2 

Ash . 

0-4 

0-4 

• 

1-a 


Qt % 
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These results indicate that samples Nos. 7 and 9 are of good 
qual^.y and almost identical in composition. They contain oyer 
85 per cent, of caoutchouc and qnly a small percentage of proteid; 
the amount of resin, however, is a little high. The halls prepared 
in native fashion (No. 10) contain a fair amount of insoluble 
impurity, and whilst the percentage of proteid is higher than in 
the other samples the quantity of resin is lower. 

The samples were submitted for valuation with the following 
results: — 

'['he eigl)t samples of biscuit rubber (Nos. 1 to 8) and the strips 
(No. 9) were stated to be very satisfactory both in p)-e]>aration and 
appearance, and were valued at t.hv same price, viz., 6s. per lb., 
with fine hard Para from South America quoted at 5s. lOd. per lb. 
The balls (sample No. 10) were valued at S.s. 6(/. per lb. on the same 
date., 

It is evident from these results that the Landolphia rubber in 
“ biscuits ” or “ stripe ” will realise a. much higher price than 
the same rubber prepared in balls by the native method. 

IV .—Landolphia ruhhef prepared in xfripx hy the natives (1907). 

The sample weighed 15 oz., and consisted of 15 flat striiw of 
rubber about 1 toot in length and from 1 to 11 inch in width. The 
rubber was ((Jean, dark coloured, and had a smoky odour; its 
physical properties were very .satisfactory. 

The rubber had the following composition ; — 


Per cent. 

Moisture ... ■. 2'8 

Paoutchouc . 83'5 

Resin . 9'5 

Proteid . 1’7 

Insoluble matter . 2'5 


Ash . ... . ... 0’73 

The sample was valued at li.<. 6c/. to -Tf. Od. per lb., with fine hard 
Para at d.?. Id. per lb. <, 


The rubber compares favourably in composition with the 
specially prepared specimen (No. 9) described above, but its darker 
colour and rougher appearance reduce its value. 

Y .—Landolphia Rnhher from the Karene District (1907). 


This sample weighed 2J lb., and consisted of small balls of dark 
brown rubber, which were slightly sticky both externally and in¬ 
ternally and contained a fair amount of vegetable impurity. , 


The composition of the nibber was as follows ; — 


Per cent. 

Moisture. 

. 2-2 

Caoutchouc . 

. 80-G 

V Resin ... . 

. 6-6 

Proteid . 

. 1-4 ' 

Insoluble matter 

. 9-3 

Ash ' . 

. 0-98 

The sample was valued at d.s. id. 
Parf (Quoted at 4,(r 7cf. per lb. 

to 3.«. Qd. per lb., with fine hard 



















IMPERIAL INSTITUTE—IV, RUBBER, QUTTA PERCHA. 359 


This rubber is of fjood quality, but eontaius a large amaJ^,of 
vegetable impurity, whiob could be cousiderably reduced ^Ihe 
exercise of more care on the part of the natives during collection. 

VI.— liubhei- of Luuttolpbia owarieusis, var. nr. Jenje (1908). 


Tlie sample consisted of three sheets of rubber and one small 
ball, which together weighed C oz. The rubber had apparently 
•been smoked, and varied in colour from brown to black; it 
exhibited good ela.sticity and tenacity. * 

An analysis gave the followkig result^; — 


• 

• Per cent. 

Moisture ... 

f)-4 

Caoutchouc ...* 

84-8 

Resin . 

8'f> 

Proteid 

.I'D 

Insoluble matter 

()-3 * 

Ash . 

(h42 


The sample was valued at O.v. per lb. in this country, with fine 
hard Para quoted at 5i(/. per lb. . 

This rubber is of good quality, and consignments of .similar 
character would be readily saleable. 


VII .—Rvhber of Landolphia up. (190B). 

The sample weighed !J oz., and consisted of one small piece and 
one small ball of black rubber. The rubber was clean, and 
exhibited good elasticity and tenacity. 

The rubber had the following composition : — 


Per cent. 


Moisture. 8'2 

(Jaoutchouc . 7G'2 

Resin ... ... ... ... ... 7'4 

Proteid ... ... ... ... ... 5'3 

Insoluble matter ... ... ... 2’9 


Ash 


1-85 

per lb. in this country, with 


The sample was valued at about 
fine hard Para quoted at 3.v. dhd. per lb. 

The rubber is of good quality, but not quite equal in composition 
to the preceding specimen, No. VT. 


VIII.—T’/ne Rubber.'! from the (join Forest (1907). 

A number of samples of rubber obtained by Captain H. H. 
Bowl during a^iatrol of the portion of the Gola Forest adjacent 
to the Liberiaii Frontier, were forwarded for examination to the 
Imperial Institute by the Colonial Office. It is reported that 
portions of the Gola Forest are very ric-h in rubber-yielding 
vines, but no information is available regarding the botanical 
identity of the plants. The results of the examinatioif of the 
rutibers will, however, be of interest. With the exception of 
Sample No. 4, which contained a large pjreentage of resin, the 
rubbers are of very jiromising quality, aftd sthere is no doubt 
that, if carefully collected and prepared, they would command 
satisfactory prices in the market. 
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No. 1. Eubber from Forest near Manina. 

Tb» sample was a thick sausage-shaped piece of rubber, 
weighing 5 oz .; it was dark-(¥)loured externally, but piukish- 
white and moist within when freshly cut. The rubber was strong 
and fairly clean. 

The rubber had the following composition 



Eubber as 

Composition 

4 

received. 

of dry rubber 


iPer cent. 

Per cent. 

Moisture ' 

* ... 1()-3 


Caoutchouc 

66'7 

74-4 

Eesin 

... ' <11-8 

13-I 

Proteid ... 

.T4 

(HI 

Insoluble matter 

5-8 

G-f) 

Ash . 

2-25 

2Ti1 


The spe(oTiicn was valued by 


brokers at 4.v. per lb. in Loudon. 


For comparison with tliij and the following valuations it may be 
stated that the current value of hue hard Para from South 
America was 5*'. 2c/. per lb. 

This rubber is of very fair quality, altliough the percentages 
of resin and proteid are rather high. It exhibited very good 
physical characters, and there is no doubt that it could be im¬ 
proved by careful collection and preparation. 

No. 2. Eubber from Bandi country. 

A thick sausage-shaped piece of rubber, weighing about 12 oz .; 
it was dark-coloured externally, but whitish and very moist 
within when freshly cut. The rubber was sticky, and contained 
much impurity in the form of fragments of bark. 


A chemical examination furnished the following resulls: - - ^ 



Eubber as 

Composition 


received. 

of dry rubber 


Per cent. 

Per cenf. 

Moisture 

201 

— 

Caoutchouc 

67-4 

84-3 

Eesin . 

4-5 

5-6 

Proteid. 

0-9 

IT 

Insoluble matter 

7-1 

9-0 

Ash . 

0-89 

Ml 


The sample was valued at 2s. to 2.v. lid. per lb. in London. > 
This rubber is satisfactory so far as chemical composition is 
concierned, the percentages of resin and proteid being low. It 
hiul, however, been badly jmepared, and on account-of its 
stickiness would only fetch a low price. Careful preparation 
would remedy this defect, and would also reduce the rather lafge 
amount of insoluble impurity present in this sample. 

No. 3. Eubber frqsi Gola Forest near Bobabu. 

The sample consisted of three pieces of rubber, of iiTegiJar 
shape, formed by, the aggregation of thick strips. The rubber 
was Jiglft-coloured, strong and clean. 
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The rubber had the following composition: — 



Rubber as 

CompositioB 


, received. 

of dry rubber. 

1 

Per cent. 

Per cent. 

Moisture 

1P3 

— 

(’aoutchouo 

77-6 

87-4 

Re,sin 

f)-3 

6-0 

Proteid. 

];4 

1-6 

Insoluble matter 

4-4 

5-0 

Ash . 

*... . 1*57 

. 1-77 


The specimen was valued per lb. in London. 

This rubber is of very good quality, and would meet with a 
ready sale at sati.sfactory' prices. 

No. 4. Itubber from Gobi Forest on left bank of Morro Rwgi'. 
xk thick lump of rubber, weighing about 6 oz., dark-coloured 
on the .surface, but lighter within and moist; it possessed a dis¬ 
agreeable odour. The rubber wa.s weak and slightly sticky, but 
(!ontained very little vegetable S^mpurity. * 

'I’he rubber had the following composition: — 



Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

T’er cent. 

Moisture 

14'2 

,— 

Caoutchouc 

62-0 

72'2 

Resin . 

21-3 

24-8 

Proteid. 

PO 

1-2 

Insoluble matter 

P5 

1-8 

Ash . 

0-57 

0-66 


The sample was valued at 3.1. per lb. in London. 

This rubber is of poor quality on account of the large amount 
of resin present. This defect may possibly have arisen through 
admixture with inferior latex, and if so it could be remedied by 
greater care in collection. 

No. 5. Rubber from Tunkia Forest. 

Two pieces of rubber of irregular shai)e, dark-coloured ex¬ 
ternally, but white within when freshly cut; a fair amount of 
vegetable impurity was present. The physical properties of the 
rubber were very satisfactory. 

A chemical examination furnished the following results: — 

• Rubber as Composition 

received. of dry rubber. 

Per cent. Per cent. 
Moisture ... ... 4’4 — 

Caoutchouc, ... ... 81’5 85‘2 , 

Resin . b'O 5‘2 

Proteid ... ... .■■ I'l 

Insoluble matter ... 8'0 ^ 8‘4 

Ash ... ... ... I’l 6 

The sample was valued at 4s. per lb. in London. 


1 - 2 ] 



362 


COLONIAL BBPOBT8—MISCELLANEOUS. 


I’liis rubber is of very good quality, and would be readily 
saleable. Careful colleotiou would eliuiinate the greaier part of 
tbe vegetable impurity in the ^gmple. 


Gold Coast. 

1 .—" lire in Ball" llvhber, Landolphia owariensis, ifraHi’. (1900). 

This saiiij)le of rubbey was eollec-ted in Larteli ami coiisisied 
of three small balls, together weighing 3i ox. The I'ubber was 
brown, and contained a small am^nut of impurity in the form of 
fragments of bark; it exhibited very good physical jiroperties, 
being strong and very elastic. 

The following results \yere obtained on analysis; — 


iMoislure . 

Per cent 

. 1-t) 

Caoutchouc . 

. 91-3 

liesin . !• 

. 4-7 

Proteid . 

. 0-9 

Insoluble matter 

. 2-1 

Ash „ . 

. 0-42 • 


It is evident from these figures that this rubber is of very good 
quality, over 90 per cent, of caoutchouc being present. The 
jiercentagcs of resin and proteid arc low, the amount of the latter 
comstituent being exceptionally small. 

The brokers described tin* rubber as chain, dark ball, and valued 
it at 4.«. ;i(/. to 4*'. 6(/. jier lb. in London, with fine hard Para 
(luoted at Os. 4(/. jier lb. 


II.—“ Beiiipene/i ’’ liuhber, Landolphia owariensis, Beaup., from 
the Northern Territorie.s (1908). 

The sample was labelled as follows;—“ Saini»le of rubber 
collected in the Northern Territories of the Gold Coast. Native 
name: ‘ Pempeneh.’ ” It consisted of two thin “ biscuits ” and 
one small ball, together weighing 3 oz. The biscuits were brown, 
clean and slightly sticky; the ball was very soft, and moist in¬ 
ternally. The rubber exhibited good physical properties, being 
strong and elastic. , ‘ 

An analysis of the biscuits gave the following results; — 



Ilubber as 

Composition 


received. 

of dry rubber 


Per cent. 

Per cent. 

Moisture 

4-8 


Caoutchouc , ... 

86-3 

90-6 

Hesin .t. * ... 

5'9 

6-2 

Proteid. 

0-8 

0-9 

A.sh . 1 . 

2-2 

2-3 
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• 

The biscuits were valued at 3 ji. to 3^. 3tZ. per lb. iu this 
country, with fine hard Para from South America quoted at 3*. b^d. 
per lb. , 

This rubber is of /Jood quality and consignments of similar 
quality would always be readily saleable. 


SoUTIiBHN NiGEBI.\. 

1.— Rubber of Landolphifl f^p. or Oarpodinus xp. (1903). 

• • 

The specimen consisted of small lump of brown rubber which 
contained a considerable amwufil of impurity in the form of frag- 


ments of bark and siiiid. The rubber was 
exhibited fair elasticity and tenacity. 

very porous and 

An analysis gave the following results; — 

Rubber as 
received. 

* Per (*ent. 

• 

• 

ComiX)sition 
of dry rubber. 

Per cent. 

Moisture 

1-4 

— ■ 

Caoutchouc 

58-4 

59-.1 

Resin 

4-4 

4-5 

Insoluble matter 

35-8 

• 36-4 

Ash (chiefly sand) 

27'1 

27-5 


Apart from the large amount of sand included witli the rubber, 
probably owing to tlie method of collection employed, the com- 
])osition of the sample shows it to be of very fair <iuality. The 
percentage of resin is low. 


11 .—Niger Root Rubber (1903). 

The lample was a small block of rubber weighing about 3 oz. 
When received it was a light reddish-brown colour externally, 
but on exposure to the air it rapidly darkened and became almost 
black. Internally it was light reddish-brown, very porous, and 
contained a considerable amount of moisture and some vegetable 
impurity. 

11 had the following composition; — 


• 

Rubber us 
received. 

Composition 
of dry rubber. 

Moisture 

Per cent. 
24-6 

Per cent. 

(Jaoutchouc 

(13-4 

84T 

Resin 

3-G 

4-7 - 

Insoluble matter 

8-4 

11-2 

Ash . 

3-7 % 

4-8 

• 


The jHircentage of resin present is only low, but the amounts of 
moisture and insoluble impurity are excessive. 
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Ill,—“ Uhabikpan ” Rubber, Clitaudra olastica (19U8). 

Tile specimeu, whieli weig-Led lb., bore tlie following label; — 
“ ‘ ITbabikpaii ’ rubber from ('lilundra el^ixtira.” 

It consisted of 18 biscuits of rubber ranging from 3 to 6 inches 
in diameter, and from | to If^ inch in thickness. The biscuits, 
which w'ere covered with mould on arrival, varied from brown to 
black externally, and many of fheui were white and moist within 
when freshly t;ut. Tin' rubber was free from stickiness, and 
exhibited good elasticity and tenacity. 


percentage'compositien of the rubber 

was found to be as 


C " 

' Hubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

5-2 

— 

('aoutchouc 

8 rrT 

90-4 

lie,sin 

3-8 

4-0 

Proteid. 

3-() 

3-2 

Insoluble matter 

... ‘ 2-3 

2-4 

Ash . 

0-40 

0-42 


The rubber, was valued at 8 c/. to 2ii. 1 Oc/. per lb. in this 
country, with fine hard I’ara quoted at 3s. bid. per lb. 

The results of the chemical examination are very satisfactory, 
the percentages of resin and proteid being low. The rubber 
would be improved in quality if the biscuits were made thinner 
und wore more thoroughly dried. 


W.--Rubber of the " .Uorodi'’ Vine (1908). 

The .specimen w'as labelled ‘‘ Itubber from ‘ Marodi.’ A.'H. 
Unwin, No. 269 ”; and weighed 04 ox. It was a thick, rough 
bi.scuit of brown rubber, about 6 inches in diameter, and from 
j to 1 inch thick. The rubber was dry, well prepai’ed, and 
.exhibited very satisfactory physical properties. 

A chemical examination furnished the following re,suits:-- 



Bubber as 

Composition 


received. 

of dry rubber 


Per cent. 

Per cent. 

Moi,sturc 

2-4 

— 

Caoutchouc 

78-8 

80-8 

Besin 

5-2 

. rr3 

Proteid. 

9-3 

9-5 

Insoluble matter 

4-3 

4.4 

Ash . 

0-63 

0-69 


The samjile was valued at 2,‘i. 6 c/. per lb. in this country Vith 
fine hard Para from South America quoted at 3 j. \d. per lb. 

I'his “ Marodi,” rtibber is of very fair quality, and cousign- 
mc nts of similar character would be readily'saleable. The per¬ 
centage of proteid, is rather high, and the amount of caoutchouc is 
cori^spbndingly reduced. 
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• 

V .—Landolphia Rubber prepared in tlie Eastern Province (1910). 

Twelve small cylindrical pieces of light brown rubber, sticky 
externally and moist and white within. The rubber exhibited 
very good phyHical properties. 

Tlie results of the chemical examinaticft were as follows: — 



Rubber as 

ComiKJsition 


received. 

of dry rubber 


Per (Sent. 

Per cent. 

Moisture 

7-9 

_ 

Caoutchouc 

. . 86 -T 

. 94-2 

Resin 

1-5 

1-6 

Proteid. 

1-5 

1-6 

Insoluble matter 

2-4 

2-6 

Ash 

.T. ’ " o-f” 

0-1 . 


The rubber was valued at about 7s. per lb. in London, with fine 
bard Para at lO.s^ per lb. 

'I’liis rubber is of very satisfactory composition, containing very 
low percentages of resin and pi^'oteid. Its*botanical source is not 
known with certainty, but it is believed to liave been derived from 
a species of Landolphia. 

Northern Nioeuia. • 

‘‘ Flale" Jfiibber from Garpodiiius liirsuta, llua (1900). 

'I'lie sample was forwarded in a bottle containing water which 
bad a strong putrescent odour. The material was of very jtale 
colour and exhibited little elasticity or tenacity. 

An analysis showed it to have the following composition: — 



Material as 

Composition 


received. 

of dry material. 


Per cent. 

Per cent. 

Moisture 

25-0 

— 

•Caoutchouc 

7-1 

9-4 

Resin 

G6'6 

88-8 

Proteid ... 

0-9 

1-2 

Ash . 

0-4 

0-5 


It. will be seen from these figures that this rubber is of very 
inferior quality, containing 88’8 per cent, of resin and only 9’4 
per cent, of caoutchouc in the dry material. It realises only a 
low price in the market. 


Senhual (190b). 

This sample of rubber, collected and prepared at the Rubber 
School of Banfora, Upper Senegal-Nig-er, was forwarded to the 
Foreign Gffice by Captain Croinie, His Majesty’s Consul-Ofeneral 
at D^kar, in connexion with his report upon the trade, agriculthre, 
&c., of French West Africa for the years 1904-5 (Diplomatic and 
Consular Reports, No. 3543, Annual Series^. iThe rubber was 
transmitted to the Imperial Institute by the Foreign Office, and 
it was thought that it would be of interest to submit the sample to 
chemical examination and commenuul valuation. 







366 


COLOKIAI. BEPORT8—MISCELLANEOUS. 


The resuKs of the investigation are given in the following 
report:— 

Tile sample weighed oz., and consisted of a thin sheet of- 
ruhher. This had heeii folded twice, and as the surfaces in con¬ 
tact had become firmly adherent, a cake of about three-eighths of 
an inch in thickness had been produced. 

The rubber had been very well prepared; it was light browp, 
free from impurity, and'possessed excellent physical properties. 


Un analysis the rubber 

was found to have 

the following com 

position:—• 




Rubber as 

Composition 


..received. 

of dry rubber. 


I’er cent. 

Per cent. 

Moisture 

11-T 

— 

Ckioiitchoiic 

82-8 

93-8 

llesin . 

5-2 

r)’9 

Proteid. 

()•] 

O'] 

Ash 

0-2 

0-2 


These results show that the composition of the rubber is ex¬ 
ceedingly satisfactory. The dry material contains nearly 94 per 
cent, of true rubber and less than 6 per cent, of resin, whilst 
proteid is practically absent and the percentage of ash is lotv. 

The rubber was submitted to brokers who described it as fine 
clean sheet which would sell well at about 4.«. iid. ])er lb., with tine 
hanl Para from South America cpioted at ’).!. 2J. per lb. 

It is evident from the results of the investigation that this 
rubber is well prepared and of good quality. No information was 
suppli(>d regarding the botanical source of the rubber, but it is 
probable that it was prepared from Lundolplna llcudclotii. 


I 


h'ltfiNCH Congo. 

“Rout” Rubber of Landolphia Thollouii, iJewHure (1903). 

The sample consisted of a small piece of rubber, black ex¬ 
ternally, but greyish-white within. The physical properties of 
the rubber were satisfactory. 

An analysis showed it to have, the following composition: — 



Rubber us 

Compo,sitiou 


received. 

of dry rubb'-r. 


Per cent. 

Per cent. 

Moisture 

19-2 

—. 

Caoutchouc 

75-0 

92-8 

Resin . 

4-5 

5-6 

.Insoluble matter 

1-3 

1-6 

Ash . 

1-20 

1-48 


The rubber wus ttierefore of good quality so fai’ as chemical 
cojqposition is concerned. It was valued by brokers as worth 
nboirt 2j. lOd per lb. in Loudon with fine hard Para at 4.i. per lb. 
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East Africa Protectorate. 

I .—Riihhers and Rubber-yielding Vines from Nandi arfd 
^ altaungu ^1903). 

These specimens were forwarded to the Imperial Institute from 
the East Africa Protectorate, with a view to the chemical examina¬ 
tion and commercial valuation of tlie rubber, and the botanical 
identification of the plants from which ihe rubber was obtained. 
I’liey comprised: — 

1. The leaves, flowers, fruif and coagulated latex of a vine 

which grows in abundance in the Na*ndi Pnresl. Forwarded by 
Mr. Mayes. *» 

2. Hubber from Nandi, bnrwarded by Mr. Hobley. 

3. Rubber from Takaungu. 

■‘4. Three rubber vines from Takaungu, labelled “ Mbunj^u.” 
“ Vipn " and “ Inipira " respectively. 

The botanical specimens have been identified at Kew by Dr. Otto 
Stapf, who reports that the vine from the Nandi Forest is 
Jjandolphia wntsoniano, Voigt4ierr; the .vines from Takaungu, 
labelled Mbungu and Vipo, prove to be the same species, viz., 
Lnndolphia Petersinna, Dyer: and the vine from Takaungu, 
labelled Impirn (also known as M’pira) is Landolphin Kiricii, 
Dyer. * • 

Of Ihc three, samples of rubber accompanying the botanical 
si)ecinicns, two were forwarded from Nandi, one of these being 
derived from the vine which has been identified as Landolphin 
inafsrmiann, whilst the botanical source of the other is not stated. 
In the case of the sample of rubber from Takaungu, no indication 
is given as to the particular plant from which it was obtained. 


Ihscripiinn of Specimens. 

No. Rubber from Nandi, forwarded by Mr. Mayes. Derived 
from Landolphin, watsoninna. 

This was a small ball of rubber, about Inches in diameter, 
rather sticky and dai'k brown externally; tlie rubber in the 
centre of the ball was pinkish-white, but turned brown on 
exposure to the air, and was not so sticky as the outside surface; 
small particles of vegetable matter were present. The rubber was 
fairly elastic and tenacious. 

No. 2. Rubber from Nandi, forwarded by Mr. Hobley. 

A Small ball sf rubber, almost exactly resembling No. 1 in 
appearance and properties, the only differences being that it 
contained more moisture and the freshly-cut surface was much 
whiter. 

No. 3. Rubber from Takaungu. ^ 

A*ball of rubber about 2^ inches in diameter, brown in colour 
externall.v and slightly sticky; the freshly-cut surface showed 
a mottled appearance, varying from whit% to light brown in 
colour, and was not stick.y; the ball was slightly porous, and 
contained small particles of vegetable matter distributed through 
it. The rubber was very elastic and tenacious. * 
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ResvUx (rf Examination, 

Th« results of the chemical examination of the specimens were 
as follows;— i 







6 

o 

Resin. 

o 




c 

9 

<e 

’3 

a 

•«-> 

a 

o 

si 

•S. 



r ' 


O 







Per 

Per 

Per 

Per 

Per 



< ^ 

cent. 

cent. 

cent. 

cent. 

cent. 

No. 

1. 

Rubber from Nandi forwarded 

12-9 

67-2 

n'9 

8-0 

1-3 

No. 

?■ 

3. 

by Mr. Mayes. 

Rubber from Nandi forwarded 

20-8 

61-9 

9'7 

7'6 

1-3 

No. 

by Mr. Hobley. 

Rubber from Takaungu. 

5-7 

84-2 

5-0 

5-1 

4-0 


These results indicate that so far as chemical composition is 
concerned the rubber from Takaunf^u is of very good quality, 
since it contains a low percentage of moisture and resin and 
84 per cent, of true caoutchouc, being much superior in these 
respects to tlm samples from Nandi, in which the pc-rcentage of 
resin is much higher. The two rubbers from Nandi are, as 
already pointed out, almost identical in appearance, and also 
agree very closely in composition, as is seen on comparing the 
following figures calculated for the dry material; — 


1 

1 Caoutchouc. 

1 Resin. 

I Insoluble 
j matter. 


Per cent. 

Per cent. 

1 Per cent. 

No. 1. 

77-1 

13-6 

j 9'3 

No. 2. 

78-2 

12-2 

1 c 


It wouhl seem probable, therefore, that the two .specimens 
were derived from the same, or very closely allied, species of 
plant. 


C.vwwercial Value. 

Samples of the rubbers, together with thq re.sults of' the 
(diemical examination, were submitted to brokers for commercial 
valuation. They reported that the specimen from Takaungu, 
which they described as nice, hard, red rubber, would sell well 
at abojt 2s. 6d. to 2.». 7il. per lb., ex warehouse in London, 
if not sticky. The samples from Nandi were described as a 
rather softer rubber, Nyasa character, and dark coated, which, 
if not heated, wouldcbe worth about 2s. 3d. to 2s. 4d. per lb. 
The, brokers add§d that all the samples appeared to have been 
externally heated, but suggested that this may possibly have 
nccurhed during ‘transit, and that larger consignments might 
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not show this defect. Tlie current price of fine hard Para on the 
date of the above valuation was 3.?. per lb. 

It is clear from the above report that consignments of rubber 
of similar quality to Jliese samjfles c'ould be easily disposed of 
in the London market. 

II .—Rvhher from Wodrnma Forest, Shhnha Tlilh (1903). 

This sample of rubber was stated to Ifave been obtained from a 
climbing plant growing in the 8himba Hills near Mombasa. 
The label upon tlie specimen furnished* the aiditional statement 
that the rubber was obtained from the Wadruma Forest, two 
hours’ journey from Miiele Shimba. 

It consisted of a ball of rubber, about 3 inches in diameter, 
light brown externally, and slightly sticky; the fre.shly-cut sur¬ 
face showed a mottled appearance, varying in colour from white 
to light brown, and was less sticky than the outer surface; the 
ball was slightly porou.s, and contained small particles of 
vegetable matter distributed Uirough it. The rubber was very 
ela.stic and tenacious. * 

In appearance the specimen closely resembled the rubber for¬ 
warded from Takaungu, which is dealt with in the preceding 
report: , 

The analytical results were as follows: — 



Per cent. 

-Moisture ... 

4-2 

Laoutchouc 

87-7 

llesin 

4-2 

Insoluble matter 

3-9 

A.^-'h . 

2-0 


These figures are very similar to those obtained for the 
Takaungu rubber, and itrove that the .sample is of good quality. 

A spec imen of the rubber, together with the results of the 
chemical examination, was submitted to brokers for commercial 
valuation, aud was classed by them (tog’ether with the sample 
from Takaungu; as nice, hard, red rubber, which would sell 
well, if not sticky, at 2.'!. 6d. to 2s. Id. j)er lb., c.r warehouse in 
London, with fine hard Para at th. 31d. per lb. 

HI .—Rubbers and, Rubber-vines from Tahnungu (1904). 

I’Se specimen* from I’akaungu imeviously examined (see p. 367) 
included three rubber-vines named “ Mbungu,” “ Vipo.” and 

Jmpira ” respectively, but these were accompanied by only 
one sample of rubber. The “ Mbungu ” and “ Vipo ” vines 
were identified at Hew as lyoudnlplria Petersiana, whiiet that 
known as “ Impira ” proved to be 1 uindolpliia Kirhii. No 
information was however supplied as to the botanical origin of 
the rubber. % ^ 

I'he specimens now under notice were stated to represent the 
vine which occurs in considerable quantities near Takaungu, 
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and the rubber which it furnishes. Three large specimens of 
the s^ms, leaves and fruits of the vine, and also a number of 
the flowering shoots, were forwarded for examination, together 
with two samples of rubber. 

The botanical specimens were referred for identiflcation to 
the Director of the Eoyal Botanic Gardens, Kew, who reported 
that they all belonged to the same species of Landolphia, viz., 
Lnndolphia Kirkii. The plant is therefore identical with the' 
“ Impira ” vine previously forwarded, but no vernacular name 
was mentioned in the present case. ■ 

The two samples of rubber were labelled “ Sokoki ” and 
“ M’toni ” respectively, and it is presumed that both of them 
were the product of Landolphia Kirlii, Dyer. 

“ Snhoki ” Nvhhcr. 

The specimen consisted of five balls of rubber, each about 
2| im^hes in diameter, and together weighing 1 lb. 10 oz. They 
were light-brown externally, but creamy-white and slightly moist 
within, and contained only a small amount of foreign vegetable 
matter. The rubber was not sticky, and exhibited very good 
physical properties. 


“ M'toni " Rubber. 

This sample consisted of six balls, together weighing lb., 
which were almost identical in appearance .and character with 
the preceding speidmen. The only noticeable difl'erence was that 
the “ M’toni ” rubber contained a considerable amount of foreign 
matter in the form of sand, which was chiefly present in the 
external layers, and had evidently been included with the rubber 
during collection. 

The chemical examination of the two rubbers gave the follow¬ 
ing results, the sample of the “ M’toni ” rubber being selected so 
as to represent its average composition. 



“ Sokoki 

” rubber. 

“ M'toni 

” rubber. 

— 

Rubber 1 

Oompoftition 

Rubber 1 

Composition 


as received. ' 

of dry rubber. 

1 as received. 1 

I i 

of dry rubber. 


Per cent. 1 

Per cent. 

Per cent. 

Per cent. 

Moisture... 

11-7 i 

— 

9-1 

— 

Caoutchouc 

78-9 : 

89-4 

78-2 

8G-1 

Besin . 

6-8 ! 

7-7 

4-1 ' 

4-5 

Insoluble matter... 

2-6 

2-9 

8-6 1 

9-4 

Afth 

0*87 j 

) 

0-98 

1 

1 00 

! 

!_ 

9'3 


These results show jthat so far as chemical composition is 
cfincerned both saliples are of good quality.* The dry “ Sokoki ” 
rubber contained neurly 90 per cent, of caoutchouc and 7'7 per 
cent, 'of resin, whilst the “ M'tcni ” rubber would have given 
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even better figures than these had it not contained such a large 
amount of sand. Great care should be exercised in the collection 
of rubber in order to avoid the inclusion of foreign matter, either 
vegetable or mineral, as the presence of considerable amounts of 
such impurities, as in the “ M’toni ” rubber, would diminish the 
value of commercial consignments. 

• Tlie two rubbers were submitted to brokers for commercial 
valuation, the sample of “ M’toni ” Tubber selected for this 
purpose being nearly free from sand in order that the quotation 
might represent the value of a prope^ly-l)repar»d specimen. The 
brokers reported that they considered both samples to be worth 
from 3.?. 2(1. to 3.?. 3(f. per IJ). *10 the London market, with fine 
Para quoted at 4.«. 3r/. per lb. 


* - * • 

IV .—Rnhher and Rnhher-vine. from the. Kamasia Hilh, Nnivnsha 
Province (19(14). 

Botanical specimens of the leaves and fruits of a rubber-vine 
growing in the Kamasia Hills and aLsd a very small sample 
01 the rubber obtained from it were forwarded to (he Imiterial 
Institute for examination. 

The leaves and fruits were identified at Kew a%belonging to 
Landnl'phia fiirlii, Dyer, and the vine is therefore identical with 
that forwarded from Takaungu. 

The sample of rubber consisted of eight small pieces, the total 
weight of which was only about 1 ox. The rubber was dark 
reddish-brown externally, but lighter in colour and slightly moist 
within, and contained a fair amount of foreign vegetable matter. 
It was not sticky, and exhibited fair elasticity and great tenacity. 

Hie chemical examination furnished the following results; — 



Rubber as 

Composition 


received. 

of dry rubber. 

t 

Per cent. 

Per cent. 

Moisture 

10-8 

— 

Caoutchouc 

68-3 

76-6 

Resin 

11-5 

12-8 

Insoluble matter 

9-4 

10-6 

Ash . 

1-05 

1T7 


AlHiougb this,rubber was derived from the same species of 
vine as the specimens from Takaungu, the analysis shows that 
it is not of su(di good quality as these, owing to the much 
higher percentage of resin present. Like the “ M’toni ” rubber, 
it contained a considerable amount of impurity, which ^n this 
case consisted of fragments of wood and bark. 

The specimen was, however, scarcely large enough to be fully 
representative. If properly prepared the rifbbe^ would probably 
be of equal value to the specimens obtained from the same species 
of vine growing near Takaungu, 

211(12 H* 
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V. —Rubber and Rubber-vine from Rabai (1904). 

Thic sample of rubber was accompanied by a specimen of the 
leaves and immature fruits of tliq vine from which it was obtained. 

It was evident that the plant was a species of Landolphia, but 
it could not be completely identified from the specimen supplied. 

The rubber consisted of a single ball, nearly four inches in 
diameter and weighing 13 or.. The ball appeared to have been 
formed by an aggregatic^n of shreds of rubber, and was of a 
uniform light-brown colour externally, but lighter within, being 
almost white at the centre; it waA rather porous and contained 
an appreciable amount of foreign vegetable matter. The rubber 
was not sticky and exhibited very^gtood physical properties. 

The results of the chemical examination were as follows; — 



Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

4-3 

— 

Caoutchouc 

... . 84T 

87-9 

Resin . 

4-.') 

4-7 

Insoluble matter 

7-1 

7-4 

Ash . 

3-62 

3-78 . 


The rubber is therefore of good quality, the percentage of 
resin being low, hut the amount of vegetable matter included 
might be considerably reduced by more careful collection. 

Tile brokers to whom the rubber was submitted valued it at 
d.f. 3r/. per lb. in London, with fine hard Para quoted at 4*. 3if. 
per Ih. 


VT .—Rubber of Landolphia sp. (1904). 


This .sample of rubber was stated to Itave been prepared from 
a species of Laiidoljiliia. It consisted of a single ball of rubber 
measuring about 3J inclies in diameter .and weighing 10 oi. The 
hall was dark-coloured throughout, and when cut open was found 
to consist of an inner ball, about 3 inches in diameter, enclosed 
in a cover which could be easily separated. The rubber form¬ 
ing this outer cover was very sticky, probably owing to changes 
which had occurred during transit, but the inner ball had not 
been so much affected. The rubber was very porous, and con¬ 
tained a considerable quantity of acid liquor: it was soft and 
rather spongy, but was satisfactory in elasticity and tenacity. 

The analysis furnished the following results: — 



Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

17-8 

, , 

Caoutchouc 

67-7 

82-6 

Resin ... , ... 

n -1 

13-4 

Insoluble nfatter 

3-4 • 

41 


A-sh 


1-3 


1'5 




IMPEBIAL INSTITUTE—^IV. RUBBEB, GUTTA PERCHA. ZVA 

• 

The rubber is therefore of very fair quality, containing 82'5 
per cent, of caoutchouc in the dry material, but the percentage 
of resin is higher than is desirable. In this latter respect it 
compares unfavourabk with seferal of the preceding specimens 
of the rubber of Landolplvia KirliH from the East Africa Pro¬ 
tectorate, which were found to contain less than 5 per cent, of 
resin. 

A portion of the inner ball was submitted for valuation to 
commercial experts, who reported that it would be worth about 
3^. per lb. in the London irftirket, wifth fin^ hard Para rubber 
quoted at is. 10(f. per lb. A rather higher price, up to 3s. dd. 
per lb., would probably ha^been offered, for the rubber if it 
had been better prepared, and free from the defects wliich this 
specimen exhibited. 


YII .—Biihher frnm the Sntik Forest (1905). 

This sample of rubber wa,s»stated to luive been collected in the 
Sotik Porest, and was accompanied by a botanical specimen of the 
vine from which it was obtained. With the object of facilitating the 
botanicial identification, the following description was furnished 
of the flowers of the plant:—“ The corolla is da*k red, inflated 
below the. middle; the stamens are inserted above the widened 
part of the corolla tube.” 

The botanical specimen of the plant was transmitted to the 
Director of the Royal Botanic Gardena, Kew, for identification. 
He reported that the material was insufiicient to i)ermit of a 
satisfactory identification, but stated that the plant was a 
Landolphia, and that the flower closely resembled that of 
Ltfndolpliia ugandensis, Stapf, The previous specimens of vines 
forwarded from the East Africa Protectorate to the Imperial 
Institute have been identified as Landolphia wutsoniana, Lan- 
dolphiS Petersiana and Landolphia Kirkii (see preceding reports). 

The sample of rubber consisted of two balls, together weigh¬ 
ing 1'9 oz. Externally the balls were black, but when cut they 
were, found to be almost while internally, and to contain a con¬ 
siderable. quantity of foreign vegetable matter. The rubber was 
somewhat soft, but exhibited good elasticity and tenacity, and 
was free from stickiness. 

An analysis gave the following results: — 


m 

Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

6-2 

— 

Caoutchouc 

78-3 

83-5* 

Resin . 

9T 

9-7 

Insoluble matter 

6‘4 

6-8 

• 

Ash . 

2-4 

. 2-6 


II \ 


21 m 
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These results show that so ^ar as chemical composition is 
concerned this ruhher is of good quality, since when dry it 
eontaifts nearly 84 per cent, of caoutchouc. The amounts of resin 
and insoluhle matter are ratlier'high, hut the percentage of the 
latter could he reduced hy more careful collection and pre¬ 
paration. 

The high percentage of rosin may he characteristi(i of the 
ruhher yielded by this plant, or it may be due to the present* 
specimen having been coll'ected from young vines. In the latter 
case it is probable that better rubber would he obtained from 
more mature vines* , 

The rubber was submitted for variation to commercial experts, 
who were informed Of the re.sultif’o>^ its chemical examination. 
They des(‘ribed it as “ fair black-coated ball, rather wet, and 
slightly barky, worth about H.*'. to ds. (\il. per lb., and readily 
saleabTe," with fine hard I’nra at 0.,.. 2ri. per lb. 

VIII.— Tivhher from Jjwnhva (1904). 

This sample of rubber .consisted a single split ball weighing 
about ] | oz. The ball was dark reddish-brown throughout, and 
contained small fragments of vegetable matter distributed through 
it. The physical properties of the rubber were very satisfactory, 
it being ([uite free from stickiness and exhibiting good elasticity 
and tenacity. 

An analysis furnished the following results: — 



Per cent. 

Moisture. 

. 2-7 

f'aontchouc . 

. 82-2 

Itesin . 

. 9-3 

Insoluble matter 

. fra 

Ash . 

. 2-1 


This analysis shows that so far ns chemical composition is 
concerned the rubber is of very fair quality, though the per¬ 
centage of resin is rather higher than is desirable. The amount 
of resin present in the previous samples of ruhher from the East 
Africa Protectorate has ranged from about 4 to 13 per cent., so 
that this Lnmhua rubber occupies an intermediate position in 
this respect. Xo information was furnished regarding the 
botanical origin of this sample. 

The sample was rather small for commercial valuation, ?s a 
quotation based upon a single hall may not reppesej^t the value 
of a large consignment of rubber derived from the same source. 
Ifuhher equal to the sample would fetch from 3.?. 6ff. .to 3«. 9/f. 
per lb. in London, with Para ruhher quoted at 4.«. lOr/. per Ih. 

9 

IX .—Lnndnlphin IMiher from Kerichn (1907). 

This sample consist^i of a small lump of rubber weighing about 
-3} oz. It was hrotvn externally hut white and moist within when 
freshly cut, and contained a small amount of vegetable impurity. 
The ruhher exhibited good elasticity and tenacity, 
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The chemical examination g:ave the following results: — 



Rubber as 

Composition 


received. 

of dry rubber 


Per cent. 

Per cent. 

Moisture 

9-3 

— 

Caoutchouc 

74-7 

82-3 

Eesin 

10-5 

11-6 

Proteid. 

• 1-1 

1-2 

Insoluble matter 

4-4 

4-9 

_ _ _ • 

.» . _ 

_ _ _ 

Ash . 

. * 1-9] • 

2-10 


'I’he rubber is therefore ef ^’ery fair quality so fur us chemicul 
(toiuposition is e.nnecrTied. The sample was rather small for trust- 
wortby valuation, but consignments of similar quality would 
probably realise about 3*-. (id. per lb* in London, with hue hard 
Para quoted at 4.<. 2d. per Ih. 

\.—-Uvbber of Landolphiu Diiwei, Siupf. (1905). 

Tills sample of rubber derived from Liuidolphia Dawei, Stapf, 
was forwarded to the Imperial Institute for exhibition purposes, 
but ill view of the fact that no analysis of the rubber from this 
species of Landolphiu had been recorded, it was considered desir¬ 
able to submit the material to chemical examination. It was 
statcil that the latex was collected in October, 1900, and under¬ 
went spontaneous coagulation in the bottle in which it was kept. 
The bottle remained corked until February, 1905, when the mass 
of rubber was removed, cut into cakes and pressed. 

*The sample consisted of three small cakes, about | inch in 
thickness, and one narrow strip of rubber, which together weighed 
about 2 oz. The rubber was light-brown, opaque, free from 
visible impurity but marked with a few black spots. It possessed 
a slight stickiness but exhibited very good elasticity and 
tenacity. 

An analysis gave the following results: — 



Rubber as 

Composition 


received. 

of dry rubber 


Per cent. 

Per cent. 

Moisture 

2-2 

— 

Caoutchouc 

87-9 

89-9 

Resin . 

7-8 

8-0 

Insoluble matter 

21 

2T 

Ash 

0-12 

0-12 


J'he results of the chemical examination prove that this rubber 
from Landolphia Dawei is of good quality, as the dry material 
contains nearly 90 per cent, of caoutchoiuc. The percentage of 
resin is a little higher than is frequently'found in the best 
specimens of Landolphia rubber, which contain from 4’5 to 6 per 
cent, of this constituent, but the amount present is aboyt the 
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average figure for this class of rubber. A number of analyses 
of samples ^derived from different vines will have to be made 
before the usual percentage of resin in the rubber of Landolyhia 
Dawei mn be definitely ascertained. i 

The sample, although rather small for commertdal valuation, 
was submitted to brokers wffo reported tliat they considered the 
rubber to be worth at lea,st 4s. per lb., perhaps more, especially 
if it were free from all traces of stickiness. For comjiarison with' 
this valuation it may,be sfated that the current Loudon price for 
fine hard Para from South Americii, wa.s o.s. ih/. per lb. 

II .—liuhber uf Landolphia Dauei (]9l)li). 

Three small samples of the rubber of this vine were forwarded 
for examination: (1) From the Budeugo Forest, (2) from the Buddu 
Foreif,t*, and (d) from tlie AVest Aukole Forest. These all consisted 
of thill ,sheet.s of rubber, which were clean and of pule colour. The 
rubber was slightly sticky on the surface but exhibited very good 
elasticity and tenacity. 

The results of the chemical examihatiou were us follows; — 

Per cent. 


Moisture 4'9 

Caout(}houc . 7G'2 

Eesin . 14'1 

Proteid . 2'0 

Ash . 2-8 


The percentage of proteid is low, liut, on the other hand, the 
amount of resin is high, amounting to i4'8 per cent, in the dry 
material, with the result that the percentage of caoutchouc is 
considerably reduced. Thi.s high percentage of resin is probably 
not a feature of the rubber of iMudolphia JJawei, as the previcpis 
specimen contained only 8 per cent, of resin in the dry material. 
The amount of resin may possibly be found to depend on the age of 
the vine. 

The rubber was valued at os. ^d. per lb in London, with fine har’d 
Para rubber from South America quoted at 5s. bd. per lb., and 
plantation Para biscuits at 6s. 3d. per lb. 

III .—Rubber uf Ciitandra orieutalis, K. Sr/iuui. (1906). 

The specimen of rubber from this vine was collected in the 
Budongo Forest and consisted of a thin cake weighing a little 
over 2 oz. The rubber was dark brown, clean and free ihom 
stickiness; it was very strong and elastic. 

The rubber was found to have the following composition:— 



Per cent. 

.Moisture 

. 2-8 

Caoutchouc 

. 77-9 

Eesin . 

. 8-8 

Proteid ...|' ... 

. 9-4 

Ash *:. 

. 1-1 

In^this case the fiercentage of proteid is distinctly higher than 
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desirable and as the amount of i^sin is also a little high the pro¬ 
portion of true rubber present is eorrespoudingly reduced. 

The sample was valijed by brokers at Us M. per lb. in London, 
with fine hard Para quoted at 5s* Btl. per lb., and plantation Para 
biscuits at 6s. dtf. pe/lb. 


Sudan. 

Rubber of Landolphia owurieiisis, Btu*uu. car. lomentella, Stapf. 

I.' (IQOSJ). 

In (onliiiuatioii of a prermus investigation at the imperial . 
Institute of this rubber fro* the Balu-el-(iliazal a small lonsign- 
meiit of about 100 lb., prepared by the natives, was forwarded for 
further examination and subsequent sale. ^ 

The rubber was made uj) in two forms, viz., balls and cylindrical 
rolls. The balls were about IJ inches in diameter, and were dark 
reddish-brown externally but jiinkish-white and slightly moist 
within; a small quantity qf extraneous vegetable matter was 
prc'seut. The rubber was not sticky *uud exhibited very good 
elasticity and tenacity. Tlie rolls were about 4 inches in length 
and 1 inch in diameter, and a number of them were attached 
togetlier to form a small bundle. The rubber made up in this form 
was very similar in appearance and character to titat sent in balls. 

v'lamjiles of'both balls aud rolls were chemically examined with 
the following results: — 



Rubber as received. j 

Composition of dry rubber. 

• 

Balls. 

Rolls. 

Balls. 

Bolls. 


Per cent. 

Per cent. 

■ Per cent. 

Per cent. 

HoUtiu'e . 

15-7 

17-8 

— 

— 

Caout^ouc ... 

71-5 

G9-5 

84-8 

84-6 

Resin. 

7-3 

7-4 

8-7 

8-9 

Insoluble matter 

5-5 

5-3 

G'6 

6'5 

Afib 

1-19 

1-lG 

1-44 

1-41 


These, figures showed that the balls and rolls were practically 
idqptlcal in composition, aud that the rubber was of very fair 
quality, althoitgh the percentages of resin were higher than in the 
small samples which were first forwarded. 

The consignment was subsequently sold in London at Ss. 
per lb., the price of fine hard Para being 4i. 4d. per lb. at the 

time. 

• 

II. (1905). 

These biscuits of Landolphia rubber from'the Bahr-el-Ghazal 
were prepared experimentally in the manner adopted for the pro¬ 
duction of Para biscuits in Ceylon, viz., by pouring the diluted 
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latex into shallow vessels, adding a little acetic acid, and allowing 
it to stand until the rubber formed a cake which was removed, 
waslted and dried. 

The biscuits were pale, transl'aceiit, and quite free from foreign 
matter. The rubber was very satisfactory in physical properties. 

An analysis of the dry rubber gave the following results : — 


Caoutchouc 

Resin 

Proteid ... 
Ash 


Per cent. 
94-1 
5-7 
trace 
0-18 


The results showed that the rub'oei was of excellent quality, the 
amount of caoutchouc being over 94 per cent. The percentage of 
resin is low and compares favourably with the amount usually 
presaiit in Landolpliia rit'bber from other sources, whilst only a 
trace of proteid and very little ash are present. It is evident from 
the results of this analysis that the nd)ber of Laiuloliiliid 
uwarieitsis var. tamentcUa is of excellent quality when carefully 
prepared. 

This opinion regarding the quality of the biscuits was confirmed 
by brokers, who valued the rubber at M. per lb. in London, 
with finest ijlaniation Para biscuits at 7 j. i»er lb., and fine hard 
Para at 5«. 7(/. per lb. 


III. (1990). 

Twelve small samples of the rubber of Laiidolphid ou'drieii.iix 
var. tumenU'Ua, which hud been prepared experimentally in 
biscuit form in the Uahr-el-Ghuzal, were forwarded for examina¬ 
tion and valuation to the Imperial Institute. 

It was stated that the rubber was collected in the months of 
September, October, and November- -four specimens in each month 
—and from the figures given it ai)pears that the largest ^'ield of 
rubber per incision was obtained in November. The average yield 
of rubber from incisions of the same size was O'Ol gram, 0'77 gram, 
and 1'4 gram respectively in September, October, and November, 
whilst, according to figures supplied in a previous report, 0'79 
gram per incision was obtained in August. These results appear 
to indicate an increased yield of rubber from the vines in 
November, but, in the absence of information regarding the con¬ 
dition of the different vines tapped, and whether the experiments 
were all made in the same locality, it would be, unwise to 'draw 
any definite conclusions. 

The rubber was in the form of thin biscuits varying in 
weight from 11’5 to 43'5 grams, the total being 298'6 "grams. In 
appearance the samples could be divided into two groups according 
to coloflr, as some of the biscuits,—notably C, F, and (I— 
almost colourless, whereas the others varied from a very pale to a 
decided reddish-brown. The biscuits were well-prepared in 
all cases, and the’physical characters of the* rubber were excellent. 

As the chemical composition of the rubber furnished by 
Lamolyhia owari^nm var. tomentella in the Bahr-el-Ohazal had 
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been fully determined already itVas not considered necessary to 
have these small specimens analysed, but they were submitted to 
brokers for valuation. , • 

The brokers express^ a very hi^'h opinion of the appearance and 
physical properties of the rubber, in both which respects they 
stated that the samples compared very favourably with Para 
bis(!uits from Ceylon and the Federated Malay States. 
Trudging- by the appearance and the stjength of the rubber, the 
brokers considered that consignments represented by samples A, 
11, D, E, H, J, K, and L -would be,worth 6^. 3<f. to 6^. ^d. 
per lb. in London. This price was identicaP with the current 
value of Para biscuits prepared from c.ulLvated trees. With 
reference to samples C, F,* and G, they stated that consign¬ 
ments of similar c-haracter might realise even a little more, 
say ().<. C(/. per lb. on acc ount of their freedom from colour. 

It is (-lear from ihe.se results, which* supjdemeut previouf? in- 
vesiigation.s, that ihe rubber of LaudoJphid uwiiriensi.i var. 
iomenteUd, when i)repared in biscuit form, is of very good 
((uality, and will (-oinmand a Ijigh price in the market. 


IV. (1906). 

Thetie samples of ihe rubber of Lntidoljjhid dirdriennix var. 
lomciilclld from ihe llahr-el-Ghaital were forwarded fo the Imperial 
Institute in order that their commercial value might be determined. 

The sauiides comprised: — 

(1) 1 11). of rubber in thin biscuits. 

(2) 3 lb. of rubber in cukes. 

(!3) 4 lb. of scrap rubber. 

, Description of Samples. 

(1) liiscuUs .—These were very similar in appearance to the 
samples previously examined. They were divisible into two classes 
ac(-ordifig to their colour, some being pale yellow, whereas others 
were light reddish-brown. The rubber was clean, well-prepared, 
and exhibited very good elasticity and tenacity. 

(2) Cakes .—The cakes were larger and thicker than the 
biscuits, and also possessed a darker colour. The rubber was 
clean and well-prepared, although a slight tendency to surface 
stickiness was noticeable. The physical characters of the rubber 
were very good. 

(3T Scra'p .—QJhe sample consisted of an aggregation of small 
pieces of rubber. It was dark coloured but clean, and exhibited 
very good elasticity and tenacity. 

Results of Examination. ^ 

iis samples of biscuit rubber from the liahr-el-Ghazal Jiad 
been already submitted to chemical exaij^ination, it was con¬ 
sidered sufficient to determine the compositifc the larger cakes. 
These gave the following results, for compwison with which the 
composition of the biscuits previously examined is added: — 



380 


COLONIiL REPORTS—MlSCELLANEOtrg. 



Present sample. 

Previous sampl 


Large cakes. 

Biscuits. 


Per cent. 

Per cent. 

Moisture 

..." 0-4 , 

_ 

Caoutchouc. ... 

93-3 

94T 

Resin 

5-6 

5-7 

Proteid 

0-4 

trace 

Ash ., 

0-3 

0-18 


It will be seen iVoju these iigures that so i'ar as composition is 
concerned the lerge ckke/i ai'e practically identical with the 
biscuits. The rubber is of very good quality, coutainiug a high 
percentage of caouvehouc and ouly small amounts of resin iind 
proteid. The percentage of proteid in tjiis rubber is exceptionally 
low. 

t 

” Commci-cud I'o/uc. 

The samples were submitted to experts and the following 
opinions and valuations obtained. 

Tlie bi,scuits were ■ divided iiito two clus.ses according to 
colour: (a) fine pule bis(.;uits, strong and well-prei»ared, and (h) 
rather thicker and darker, also well-prepared. Both varieties 
were valued at the same price, viz., from 5,v. to 5i, ‘6d. pgr lb. in 
London. * 

The larger cakes were described as “ dark, glossy, thick and 
rather rough; good quality and fairly clean; strong, slightly 
inclined to be sticky.” These were valued at is. (id. per lb. in 
London. 

The scrap rubber was classed as " small sausage and ball of 
Nyasa character,” and was valued at 3s. Ud. per lb. in London. 

For comparison with these valuations it may be stated that the 
current value in London of fine hard Para from South Aiu-»rica 
was 5s. Id. per lb., whilst Para rubber in biscuits from 
Ceylon and the Federated Malay States was quoted at 5s. Td. per lb. 

t 

Conclusions. 

The results of this investigation fully confirm the high opinion 
which has been exju-essed regarding the previous specimens of 
*'ubber from the Bahr-el-Uhazal. The valuation obtained for the 
present sample of biscuits compares very favourably w’ith the 
current price of Para biscuits from Ceylon and the. Federated 
Malay State,s. The lower quotation for the larger cakes of rubber 
was principally due to the slight surface stiejeiness whicSi they 
showed. Great care should be taken to avoid this defect, which 
may have arisen through the exposure of the rubber to too high a 
temperature during drying or by over-heating during transit. 

There is no doubt that if carefully prepared in biscuits or in 
the larger cakes the rubber would find a very ready sale and .would 
realise good prices. 

V. (1910). 

. A. small consignment of rubber from the Bahr-el-Ghazal was 
fofwarded recently to the Imperial Institute by the Sudan Govern- 
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uieut for examination and subsequent sale. The rubber was derived 
from the indigenous rubber vine, Landolphia owariensis, var. 
tovieiUella, and it bad ]jeen prepared in biscuits or sheets as re¬ 
commended by the Imperial Institute in previous reports. 

Description of Consiywuient. 

• The rubber biscuits and sheet varied in colour from pale to 
dark brown. Representative samples w«re retained for examina¬ 
tion and exhibition at the Imperial Institute, and the remainder 
was sorted according to qualitj^ into ,4 Ibts, wljich were classified 


by the brokers as follows : — 

(1) Rough, irregular bi^jiflts, well-curdQ and 

in fairly good condition, strong and clean IhOJ lb. 

(2) Similar to (1), but rather inferior ... ... 313 ,, 

(3) I’ale biscuits, much better CTired than (1) * • 

and (2), .strong and in good condition ... lt)()| ,, 

(4) Pressed .sheet . 23 ,, 


I’he whole of the rubber wag coated with powdered talc, which 
bad no doubt been added to prevent the'biscuits from adhering 
together. 


liesuUs of Exandnation. 


A chemical analysis of representative samples of the dark and 
light biscuits gave the following results: — 



Bubber as received. 

Composition of dry rubber. 


Dark. 

Light. 

Dark. 

Light. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Moisture . 

0-4 

0-3 

— 

— 

Caoutchogu . 

93-2 

92-4 

93-6 

92-7 

Kesin ... 

4-4 

5-C 

4-4 

5-6 

Proteid . 

0-5 

0-5 

0-5 

0-5 

Ash . 

1-6 

1-2 

1-5 

1 

1-2 


These figui'es show that so far as chemical composition is con¬ 
cerned the rubber is of very good quality, the two samples con¬ 
taining 92'7 and 93'6 per cent, of caoutchouc in the dry material. 
The amount of proteid is extremely low in both specimens, and it 
is noteworthy tlfat the precentage of resin is higher in the light 
rubber than in the dark. 

Comiiieruial Value. 

The consignment of rubber was sold in London at public auction 
and realised prices ranging from 6». 9«f. to 8». id. per lb. The 
price of fine hard Para rubber on the day of the sale was 10«. 4td. 
per lb. * • 

The brokers who sold the consignment reported that the rubber 
was exceptionally strong, and that with a little* more care in pre- 
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paratiou, it should realise prices comparing favourably with those 
of Eastern plantation rubbers. 

U 

AbVssima. 

\ 

I .—Rubber frum, Gidami (1906). 


The .speciuieu weighed 6 ox. and consisted of a thick cake ^of 
rubber which was dark ibrown externally but whitish within when 
freshly cut. It was of soft, spongy character, and contained a 
considerable amount (<f moisture, but was almost free from 
vegetable impurities; it li'ad a sour cheesy odour. The rubber 
was not sticky, and exhibited gq;*! elasticity and tenacity. 

An analysis gave the following Tesults; — 


Moisture 

Caoutchouc 

Resin . 

I’roteid . 

Insoluble matter 


Rubber as 
received. 
Per cent. 
21u 
.■) 9 -.') 

15-9 

2-0 

IT 


Composition 
of dry rubber. 
Per cent. 

75-9 

20-2 

2-5 

1-4 


Asff . 0’67 0-85 

It will be seen from these results that the rubber contained a 
much higher percentage of resin than is desirable, and that it Iiad 
been very imperfectly dried. 

The rubber was valued at 2j. iid. to 2s. 7d. per lb. in London, 
with fine hard Para at 5s. bid. per lb. 


II .—Rubber from Gidaiiii (1906). 

The sample weighed about 7^ oz., and wa,s labelled ‘‘ Sudan 
Agency, Caii'o, No. 15873 Commercial.” It consisted of a thick 
circular cake of black rubber, which was rather moist. The 
rubber exhibited good elasticity and tenacity. * 

The chemical examination of the rubber furnished the following 
results: — 



Rubber us 

Composition 


received. 

of dry rubber 


Per cent. 

Per cent. 

Moisture 

12-4 

— 

Caoutc;hou(i 

64-5 

73-7 

Resin 

14-2 

16-2 . 

Proteid. 

PO 

‘ IT 

Insoluble matter 

7-9 

9-0 

Ash . 

1T3 

P29 


A comparison of the figures expressing the composition pf tfie 
dry rubber shows that this sample would have been much superior 
to the preceding Bpqgimen if it had not been for the large per¬ 
centage of insoh'.bld matter which it contained. The percentages 
of resin and proteid are both lower thmi in the previous samplei 
though the amount oi resin is still higher than is desirable. 
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The rubber waa described by bfokers as “ rough, dark-coaled 
iheet,” and was valued at 2^. 9(?. to 3». per lb. in London, with 
ine hard Para at 5s. per lb. • 

• 

III .—Rubber from Sai-yn (190C). 

A small dark-coloured ball of rubber weighing only 1 oz.; it 
’.ontained a considerable amount of vegetable impurity. The 
libber was strong and free from stickiness. 

The specimen was not sufficiently large for complete analysis, 
nit the following determination^ were,m8ffie; — , 



, Rubber as 

Composition 


• • received. * 

of dry rubber. 


Per cent. 

Per cent. 

Moi.sture 

9-3 


Caoutchouc V 
Proteid J "' 

70-2 

77-4 

Resin ... 

12-0 

13-2 

Insoluble matter 

8T) 

•__ 

9-4 

Ash . 

1-37 

1-51 


The percentage of resin in this rubber from Sai-yu is lower than 
n tlie specimens from Gidami, hut it is still rather high, and the 
imount of insoluble impurity is excessive. The‘sample from 
^ai-yu waa rather small for the purpose of valuation, but it was 
bought that consignments of the same quality would probably 
realise about 3«. 2(L per lb. in London, with fine hard Para at 
i.!. 5id. per Ibe 

These rubbers from Abyssinia are of very fair quality, and if 
mrefully prepared there is no doubt that they would be readily 
laleable. Care should be taken to exclude vegetable impurities 
IS nfftch as possible, and it would also be desirable to dry the rubber 
more thoroughly than was done in the case of the samples from 
itidami. 

Nya.S ALAND. 

Latiflnlphin Rubber ns eoUeeted and offered for sole by the natives 

(1904). ' 

The sample weighed about 4 lb., and consisted of small 
lemispherical pieces, ranging up to \\ inches in diameter, 
vbich were evidently balls of rubber cut in two to. facilitate 
Irying. The ex^rnal colour varied from light to dark reddish- 
3rown, the flat surface usually presenting a mottled appearance, 
md some of the pieces showed a white moist centre when cut 
ipen. The rubber appeared to be of good quality; it was free 
irom stickiness and exhibited good elasticity and tenaoify. A 
iinalk quantity of extraneous vegetable matter, chiefly pieces of 
bark, was present. 

As some of the pieces were considerably^^arker than others, 
two separate samples were selected for analysis; — 

A. Light coloured pieces. 

H- Tlnrlr cnlmiTed nieces 
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These gave the following results on analysis:— 


( 

Rubber as received. 

1 ' 

Composition of dry rubber 

A. 

Light. 1 

B. 

Dark. 

i 

A. 

Light. 

B. 

Dark. 


Per^cent. 

Per cent. 

Per cent. 1 

(. 

Per cent. 

Moisture . 

1-f) 

]-3 

- 1 

— 

Caoutchouc . 

87-5 

t 89-7 

88-8 

91-0 

Resin..t' 

4-7 ' 

4-8 

4-8 

4-8 

InHoluble matter 

C3 

4-2 

G-4 

4-2 

Ash ... ... ... . 

1 

0-G 

'0-8 

O'G 

1 

0-8 


T.hhse results show that the light and dark ooloured pieces 
are practically identical in composition and are of good quality, 
the percentage of resin being low. 

Samples of the rubber were submitted for commercial valuation 
to brokers, who were informed of the results of the chemical 
examination. They described the rubber as good, clean ball, 
and valued it at 3s. 2d. to 3.!. M. per lb. on the London market, 
with fine hard Para at 4.i. 4|d. per lb. 

I 

Natal. 

I .—Rubber of Landolphia Kirkii, Dyer, from. Amnton/jn.lnvd 

(1904). 

Two samples of rubber prepared in Araatongaland from the 
“ Ibungu ” vine, Landolphia Kirkii, were forwarded to the 
Imperial Institute for analysis and valuation. 

The specimens consisted of two half-balls of rubber which were 
identical in appearance and general characters. They bord* no 
distinguishing marks, and were consequently denoted A and B 
to facilitate reference. The balls were light pinkish-brown ex¬ 
ternally, but were deep reddish-brown within. The ruW)er was 
quite dry, and only contained a small amount of foreign vegetable 
matter; it was not sticky, and exhibited very good elasticity and 
tenacity. 

The chemical examination furnished the following results: — 


— 

Sample A. j 

. i 

Sample B. 

Rubber as 
received. 

Composition | 
of dry rubber.) 

Rubber as 
received. 

Composition 
of dry rubber. 

Moisture.!;. 

Caoutchouc . 

BesSi . 

Insoluble matter.. 

t 

Per cent. 
7-7 

80-1 

6-9 

5-3 

Per cent. 

86-8 • 

7-r> 

5-7 

-Pei cent. 
9-1 

75-7 

10-3 

1 4-9 

Per cent. • 

83-i 

11-3 

5-4 

Aeb ... 

——- ^ 

0*31 

1 1 

0-33 1 

1 0-37 

0-40 
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These analyses show that so far as chemical composition is 
3 oncerned the rubbers are of good quality, especially sample A, 
vhich contains a very much lower percentage of resin thaR B. 
This variation in the atnount of^resin was the only difference 
i^rhich could be detectgd between the two samples. Both had 
jvidently been carefully prepared, and their physical characters 
ivere exceedingly good. In composition they compare very 
'avourably with other samples of rubber derived from Landolphia 
Kirkii which have been examined at the»lmperial Institute. 

The rubbers were submitted for valuation to brokers who 
'eported that consignments represented by these specimens would 
’ommand a very ready sale, and woulif probably realise as much as 
Is. per lb. in the London nint]j;et, with finq hard Para quoted 
rt 4.?. 8<I. per lb. 

II. (1906). 

In continuaiion of fhe preceding enquiry a small consignnftnt 
if “ Ibungu ” rubber prepared from Landolphia Kirkii in 
Amaiongaland, 'Natal, was forwarded (o tlie Imperial Institute 
in order tli.at it miglii be olieudeally examined and subsequently 
sold in the London market. 

The rubber was in the form of balls or spindle-shaped pieces, 
and had a distinct reddish colour. When cut, the pieces were 
found to be light pink internally, and to contain a perceptible 
amount of moisture. The rubber was fairly free tfom vegetable 
imi)urity, altlioiigh a few of tlio balls examined contained large 
pieces of bark. The ])hysicnl cliaraciers of ihe rubber were very 


satisfactory. 

A representative sample of ihe 

rubber gave 

the following 

suits on chemical examination: — 

* 

Rubber as 
received. 
Per cent. 

Composition 
of dry rubber. 
Per cent. 

Moi.sture 

12T 

— 

Caoutchouc 

7a-6 

83-7 

•Resin 

91 

10-4 

Proteid. 

IT 

1-3 

Insoluble matter 

4T 

4-6 

Ash . 

O-.'IS 

0-43 


The .analysis showed that the rubber was of good quality, and 
the figures given above agree closely with those furnished by the 
two previous samples of the same rubber examined at the Imperial 
Instittite. 

The consignment was described by brokers as fine, red, clean 
rubber of very saleable quality, and it realised the very satis¬ 
factory price of 4.?. per lb., the highest price obtained at 
the auction for this class of rubber being 4.?. 6d. per lb. 

It. is evident from this and previous investigations fRat the 
rubber furnished by Landolphia Kirkii in Amatongaland is*of 
very good quality, and that if carefully prepared it wQl command 
a satisfactory market. The price realised r^ll «f course depend 
upon the quality of individual consignments and upon market 
fluctuations. • 
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Transvaal. 

LendnlpJiia Pvhhe.r from, the Northern Transvaal (1910). 

The sample weighed IJ Ib. ai^d eonsisted of an irregular mass 
<<f rubber, composed of an aggregation of finiall balls. The balls 
were light reddish-brown externally, and some of the larger 
pieces were white and moist within ; a small quantity of vege¬ 
table impurity was present. The rubber exhibited good elasticity 
and tenacity. 

An analysis furnished the following results:— 


' 

Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

5-8 

— 

Caoutchouc 

81-0 

86’0 

Resin . 

8-9 

9-4 

Proteid. 

1-2 

1-3 

Insoluble matter 

Al 

3-3 

Ash . 

.. *' 0-32 

0-34 


The rubber was valued at 4.?. i)er Ib, in London, with fine 
hard Para quoted at Is. Id. per lb. 

The analysis shows that this rubber is of very fair quality, the 
dry material containing 80 per cent, of caoutchouc. The percent¬ 
age of resin is, however, a little high. Consignments of rubber 
of similar quality would be readily saleable. 


Rhodesia. 

I .—“ Muteke" Rnhher from North-Eastern Rhodesia (1904). 
Two small samples of this rubber, together with specimens of 
the leaves, flowers, and fruits of the plant yielding it, were 
forwarded to the Imperial Institute for analysis and valuation. 
The following information regarding the plant and the method of 
preparing the rubber was furnished. '■ 

“ The ‘ Muteke ’ or ‘ Muteeha ’ plant yielding this rubber is 
a large creeper, having a small bright-green leaf with a highly- 
glazed finish on the top, but dull underneath. The berry is 
about the size of a small plum. As far as I can discover, the 
natives are not aware that rubber can be extracted from the 
root and branch (stem) of this plant. The berry when plucked 
exudes a white milky fluid which is not rubber. On cutting the 
bark from the stem and making an incision, tj)e rubber flows 
in a liquid form. This, on being spread over the arms and chest, 
takes a solid form, and can then be rolled into a bail in the 
usual manner. From what I have seen I should say that the 
stem contains more rubber than the root. The larger specimen 
of rubber sent is from the branch, the small ball is mixed coot 
and’ stem. The creeper, which grows to a large size (about a 
foot in circumference),, is said to be common all over the Abercom 
Pivision.” r *■ ' 

The specimens of the leaves, flowers, and fruits of the vine 
were'not in sufficiently good condition to permit of an exact 
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determination being made, but it appeared that the “ Muteke ” 
plant was a species of Landolphia. , 

The sample of rubber •onsistecl of two small balls, one of which 
had been derived from a large branch and the other partly from 
the root and partly f^om the stem. . The two balls were not 
markedly different in appearance or properties. The rubber was 
dark reddish-brown, quite dry and free from stickiness, and 
(iflntained very little foreign vegetable njatter; it exhibited good 
elasticity and tenacity. 

It would have been desirable tto submit both samples of rubber 
to chemical examination, but the specimen ol5lained from root 
and stem was too small for tliAs^purpose, and consequently only 
the ball derived from a large iiranoh was analysed. It gave the 
following results: — 



Rubber as 

Composition. 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

4-6 

— 

Caoutchouc 

79-7 

83-6 

Resin 

12-0 

12-5 

Insoluble matter 

3-7 

3-9 

Ash . 

0-4 

0-5 


These results show that this rubber is of fair quality. The 
amount of resin' present is rather higher than is desirable, but 
the caoutchouc reaches the fairly high figure of 83‘6 per cent, in 
the dry material. 

The (juantity of the material available was insufficient to permit 
of samples being sent to brokers for valuation, and consequently 
the exact commercial value of the rubber cannot be stated, but 
it is probable that it would fetch about 3^. per lb. in London, 
with«fine hard I’ara quoted at 5.?. 3(7. per lb. 

The foregoing results, though somewhat inconclusive owing 
to the smallness and unsatisfactory character of the specimens 
sent for •xamination, are sufficient to indicate that this rubber is 
of fair quality and likely to bo of considerable commercial value. 

In order that its exact value might be ascertained, it was sug¬ 
gested that a further sample of at least 2 lb. of the rubber should 
be collected and forwarded to the Imperial Institute for chemical 
examination, together with carefully prepared botanical speci¬ 
mens showing the leaves, flowers, and fruits of the “ Muteke ” 
plant. 

II.— '^Muteke. ” ifuhher /row North-Eastern Rhodesia (1905). 

In continuation of the investigation of “ Muteke ” rubber 
recorded in the preceding report, larger samples of the rubber 
and further botanical specimens of the vine were forwarded from 
North-Eastern Rhodesia. _ _ *■ 

Three specimens of the “ Muteke ” vine were furnished, and 
these hore the following labels: — , 

(1) “ Leaves of rubber-yielding (female^ ‘,Muteke ’ vine, 

Mwaba, Chambesi River, April 23, 1905.” 

(2) “ Leaves of non-rubber-yielding (male?) • Muteke ’ vine, 

Mwaba, Chambesi River. April 23, 1905.” 


21192 
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(3) “ ‘ Muteke,’ bushy iorm, from stony hills, Mirongo. 
Top sprigs with young leaves and buds. November, 
1904.” 

These specimens were referred for identification to the Director 
of the Royal Gardens, Kew, who reported that (1) and (2) are 
Landolphia Kirkii, Dyer. This vine is one of the most import¬ 
ant sources of rubber in East Africa, where it is widely distri¬ 
buted. In the letters accompanying the specimens it is statbd 
that differences have been observed in the rubber-yielding pro¬ 
perties of the Mutelfe ” vines, and that in consequence the 
terms “ male ” 'and “ female ” have been applied to the two 
varieties. Nothing appears to ];ave been recorded previously 
regarding such differences in the case of Landolphia Kirkii, and 
further observations upon this point would therefore be of interest. 
The, bushy form of “ Muteke ” (3) is shown to belong to a 
different species, Landolphia parvifolin, K. Schum., the value of 
which as a source of rubber is a little doubtful at the present 
time. It has been stated that this j)lant does not yield rubber, 
but, on the other hand, it is included by some authorities among 
the species which furnish the “ root-rubber ” of commerce, and 
it would be desirable to conduct experiments in Rhodesia to 
determine this point. 

The sample submitted for examination consisted of IJ lb. of 
rubber in small balls, each about IJ inches in diameter. Two 
pieces of old rubber obtained from the natives were also for¬ 
warded, but these were too small for separate examination, and 
were not included in the sample selected for analysis. The rubber 
was light brown, fairly clean and free from stickiness, and 
possessed good physical properties. 

A representative sample of the rubber was examined and found 
to have the following composition: — 



Rubber as 

Composition 


received. 

of dry rubber 


Per cent. 

Per cent. 

Moisture 

14-9 

_ 

Caoutchouc 

69T 

81-2 

Resin . 

87 

10-2 

Proteid. 

17 

20 

Insoluble matter 

5-6 

6-6 

Ash . 

0-9 

PO 


These figures are in general agreement with those obtained in 
the examination of the previous specimen, arid prove that the 
rubber is of very fair quality. The present sample contains a 
lower percentage of resin than that previously found, 10’2 com¬ 
pared with 12'6, but owing to the fact that it includes a larger 
amount of vegetable impurities the percentage of caoutchouc 
ia approximately the same. 

The rubber was submitted for valuation to commercial experts, 
who classed it ^s ^ good clean ball of Nyasa character,” and 
worth, about 3s. lOrf. per lb. in London, with fine hard Pnra 
quoted at 5s. 7i per lb. 
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III.—“ Dande ” Rubber from Rhodesia (1903 and 1905). 

A number of products allied to rubber and gutta perclia’bave 
been forwarded to the ttnperial l#istitnte from Rhodesia for the 
purpose of ascertaining whether any of them were likely to be 
of commercial value. Among the earliest specimens submitted 
was a small sample of genuine rubber, which was forwarded from 
t^e Umtali District, and was stated to be obtained from a plant 
known locally as “ Dande.” The rubbfer, which had been col¬ 
lected ujjon a twig, was dark brown, rather soft and sticky, and 
somewhat deficient in tenacity.* An ^ntdysis ^ifive the following 
figures: — 


• 

. • 


• Per cent. 

Moisture. 


T2 

Caoutchouc 


88-3 

Resin . 

, 

7-0 

Insoluble matter 


3'5 

Ash 


T7 


These results indicated that fjp far as chemical composition was 
concerned the rubber was of very fair quality, and would be 
readily saleable in the market, especially if better prepared so 
as to avoid the stickiness shown by the specimen submitted. 

A larger sam])le of the rubber and botanical siie^dmens of the 
plant yielding it were accordingly requested, so that the quality 
and value of the rubber could be definitely ascertained and its 
botanical source determined. These si)ecimens were subsequently 
received, and their examination furnished the following results. 

The second sample of the “ Dande ” rubber from the Umtali 
District consisted of a single ball, about 2^ inches in diameter, 
and weighing 5J- oz. The ball was light reddish-brown ex¬ 
ternally, but when cut it was found to be white at the centre and 
rather moist. The rubber exhibited very good physical 
properties. 

Its composition as determined by chemical examination was 


as follows: — 

Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

15-5 

— 

Caoutchouc 

68T 

80-7 

Resin . 

10-7 

12-G 

Insoluble matter 

5-7 

6-7 

* Ash 

IG 

1-9 


The rubber was therefore of very fair quality, containing 80'7 
per cent, of caoutchouc and ]2‘6 per cent, of resin in the dry 
material. It was not equal in chemical composition to the small 
sample previously examined, which contained 88 per went, of 
caoutfihouc and only 7 per cent, of resin, but it was much superjpr 
in physical characters. 

The rubber was submitted for valuation*|o ^rokers, who re¬ 
ported that consignments of similar quality would fetch,about 
3s. Qd. per lb. in the London market, the currqpt quotation for 
Para rubber being 4.*. 9rf. per lb. • 
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It seems clear from these resTilts that this plant yields market¬ 
able! rubber of good quality, and, if abundant in Rhodesia, it 
should prove a valuable source of that material. 

The botanical specimens of tne “ Dande ” plant were forwarded 
to the Royal Botanic Gardens, Kew, for identification. It proves 
to be a species of Landolphia closely resembling Landolphia 
Petersiana, Dyer, but its exact identity could not be determined, 
as the specimens did not show the flowers or fruits of the plant in 
a sufBciently well-developed condition. 

IV.— Rubber' of Lando'lphia Kirkii, Dyer, from Southern 
^ Rkodesiat. (1904). 

This specimen consisted of a single ball of reddish-brown, fairly 
hard, dry rubber, containing a considerable proportion of foreign 
vegetable matter. It w.as not sticky and exhibited fair elasticity 
and tenacity. 

On analysis it was found to have the following composition: — 



Per cent. 

Moisture. ... 

0-8 

Caoutchouc . 

79-1 

Resin . 

6-2 

Insoluble matter . 

13'9 

AsH . 

0-3 


This rubber contained more resin and insoluble matter than is 
usually present in the Landolphia rubbers now on the market. 

The quantity of material supplied was too small to permit of an 
exact commercial valuation of the rubber being made, but it is 
probable that it would fetch from 2s. 9d. to 3 j. per lb., with 
fine hard Para at 5s. per lb. 

V .—Landolphia Rubber from Mashonaland (1905).' 

This was a small sample of rubber which had been collected by 
rolling on a twig. It was dark brown, rather soft and sticky, and 
did not exhibit much tenacity; it was fairly free from extraneous 
vegetable matter. 

On chemical examination it furnished the following results: — 



Per cent. 

Moisture. 

. 1-2 

Caoutchouc . 

. 88-3 

Resin . 

. 7-0 

Insoluble matter 

. 3-6 . 

Ash . 

1-7 


This analysis shows the rubber to be of good quality, and if 
obtainable in quantity and less sticky there is little doubt that it 
would^e rea4ily saleable. 

PoBTuauESE East Afbica. 

Landolphiq Rlbber, probably Landolphia Kirkii (1910). 

^o; 1. Smoked rubber collected from Landolphia, probably 
Landolphia Kifkii.” f ^ v j 
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One large and three small balls of rubber, together weighing 
5 oz. • 

The large ball was sfcited to Imve been collected in the Low 
Veld, Madanda, and th^ small balls in Mafusi in the High Veld. 
There was no difference in the rubber from the two sources. 

The rubber was reddish-brown, of good appearance, and very 
^tisfactory in physical properties. 

An analysis gave the following results: — 



j Eubbf r as 

Composition 


rifceived. 

•of dry rubber. 


• Per cent. 

Per cent. 

Moisture 

•..* 5-0 * 

— 

Caoutchouc 

85-6 

90-1 

Eesin ... ^ ... 

5-4 

5-7 

Proteid ... 

1-3 

1-3 

Insoluble matter 

2-7 

2-8 

Ash 

0-46 

0-48 


These figures show that the rubber is of very good 'quality, the 
dry material containing 90 per cent, of caoutuliouc, whilst the 
percentages of resin and protcid are low. 

The Vubber was valued by brokers at 4i. to 4«. Id, per lb., with 
fine hard Para a,t 4i. 2\d. per lb. 

No. 2. “ TTnsmoked rubber collected from Landolphia, luo- 
bably Landolphia Kirkii.” 

One large and three small balls of rubber, together weighing 
5 oz. 

No difference could be detected between the large and small 
balls, which were obtained from the two sources indicated in 
connection with specimen No. 1. 

Tllis rubber is very similar to tlie previous specimen but is of 
rather duller colour. 

The ^ecimen was not analysed. It was valued by brokers at 
3,t. lid. to is. per lb., with fine hard Para at 4s. 2\d. per lb. 

A comparison of these two Landolphia rubbers shows that the 
smoked specimen is of rather better appearance and would on that 
account fetch a slightly increased price. It cannot, however, be 
definitely stated from the results of these small experiments that 
the smoking of Landolphia rubber would be generally beneficial, 
and further trials on a larger scale should be made. 

* • Seychelles. 

Landolphia Rubber (1908). 

Two specimens of rubber derived from a species of Landolphia 
(Vahea) have been examined at the Imperial Institute. The vine 
was introduced into Seychelles from Madagascar and is stated^ to 
grow luxuriantly, but the cost of preparing the rubber in a clean 
form is practically prohibitive. The resulf^^ of the investigation 
will, however, be of interest. * 

“ No. 1. Vahea rubber obtained by pounding the "bark.” 
Weight, 12 oz. , 
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An irregularly-shaped piece of dark brown rubber, resembling 
scrap rubber in appearance, and containing a considerable quantity 
of bark. The rubber exhibited .good elasncity and tenacity. The 
results of the chemical examination were a^follows: — 


' 

Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. » 

Moisture .!. 

2-2 

_- 

Caoutchouc . 

81-7 

83-6 

Resin .t. < .. 

' 6-2 

5-3 

Proteid. 

. 1-8 

1-8 

Insoluble nliatter 

' . 91 

9-4 

Ash . 

1-1 

IT 

1 ^ 

The value of the rubber was given as probahlv about O.?. per lb. 

in London, with fine hard Para quoted at 4^. Id 

per lb. 

This rubber is of good quality, the only defect being the large 

auiount of vegetable impurity pre.sent in it owing to the method 

of preparation. 



“No. 2. Vahea rubber obtained by tapping 

” Weight, 1 oz. 

A small biscuit of clean brown rubber, the physical properties 

of which were very satisfactory. 


. 

The composition of the rubber 

was as follows 

— 


Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture . 

3-2 

— 

Caoutchouc . 

88'0 

90-9 

Resin . 

7-7 

7-9 

Proteid. 

0-8 

0-8 

Insoluble matter 

0-3 

0-4 

Ash . 

0-3 

0-3 


The specimen was valued at about 4.?. to is. pef lb. in 
London, with fine hard Para quoted at 4s. Id. per lb. 

The rubber prepared in this form is of much better quality 
than No. 1, owing to the absence of vegetable impurities, and 
would realise a higher price. The results of the analysis are 
very satisfactory, but it is noteworthy that the percentage of resin 
is considerably higher than in No. 1. 


ASIATIC VINE RUBBERS, 

India. 

1.— RuhJ^eT of Urceola esculenta, Benth., fro7ii Rangoon (1903). 

The specimen was an irregular mass of rubber, almost tilack 
externally but presenting a mottled appearance when cut, being 
nearly white in ^ac*s. The mass was very hard and showed no 
stickiness; it was slightly porous, and contained a quantity of 
vegetable matter,distributed through it. The rubber exhibited 
good elasticity and tenacity. 
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It furnished the following results on chemical examination: — 



Rubber as 

Compositioil 


• recfeived. 

of dry rubber. 

r 

Per cent. 

Per cent. 

Moisture 

6-9 


Caoutchouc 

76-2 

81-8 

Eesin 

r-0 

7-5 

Insoluble matter 

9-9 

10-7 

Ash . 

.... 1-z 

• 

1'8 

• 


These results show that the rubber is of very fair quality, 
though the amount of insolu^ matter is ifether high. This, 
liowever, could be remedied to a large extent by more careful 
collection so as to exclude vegetable debris. 

A sample of the rubber was submitted tfor commercial valuation 
to brokers who compared it with “ Tonquin ” rubber worth about 
2.?. or 24'. \(l. per lb., with fine hard Para at 3i. %l. per lb. They 
state, however, iliat large consignments of ibis type of rubber 
rarely arrive in such good condition as the present ssynple, being 
usually more or less damaged by changes occurring during 
transport, in which case the value would be considerably reduced, 
and sa^es more difficult to effect. 

• 

II.— Rubber of Urceola esculenta, Benth., from Burma (1904). 

Five specimens of this rubber, prepared by different methods in 
three districts of Burma, were forwarded to the Imperial Institute 
for examination. 


Description of Samples. 

No. 1. Tliis sample, which had been treated with creosote, was 
forvfcrded from Bassein, Burma, by the Conservator of Forests. 
It consisted of four flat cakes, together w'eighing 2 oz., which were 
dark brown in colour. Tlie rubber was evidently of rather in¬ 
ferior (^ality, being soft and very deficient in elasticity and 
tenacity. 

No. 2. This was of similar origin to No. 1, but had been pre¬ 
pared with acetic acid in place of creosote. The sample consisted 
of three circular cakes, weighing about 2 oz., which were dark 
brown and covered with mould on the surface. In physical 
characters the rubber was similar to the preceding specimen. 

No. 3. This sample, which had been prepared by the Con¬ 
servator of Forests in the Pegu Division, Burma, was found to 
include three diStinct forms of rubber, differing somewhat in 
quality. Those were consequently separated and an analysis 
made of each. For convenience of reference tliey are marked 
A, B, and C. 

k.jFour large rolls, weighing about 18 or.—The rubber was 
almost black, very porous, and contained a little vegetable matter 
and much acid liquid. It was very elastic jnd tenacious. 

B. Cakes made up of shreds of rubber, togtth^ weighing about 
1 lb. —These consisted of aggregations of shreds of rubber of 
reddish-brown colour; when cut the cakes were found to be 
slightly moist and also to contain a small amount of vegetable 
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matter. The rubber was of good quality, being free from 
stickiness and exhibiting considerable elasticity and tenacity. 

C.'’Balls of compact rubber, weighing,about 17 oz. —The balls 
were almost black externally, bftt when cut they showed irregular 
wliite patches scattered through the section, and were rather 
moist. A quantity of vegetable matter was also present. The 
rubber exhibited very good physical properties. 

■ No. 4. This sample was forwarded by the Conservator of Forests, 
Pegu Division, Burma.' It consisted of two flat cakes, each 
about six inches in diameter, and together weighing 6 oz. The 
rubber was dark 'brown and had a strong odour of creosote; it 
was slightly sticky, but was strong and exhibited good elasticity 
and tenacity. '■ ' • 

No. 5. This was prepared by the Conservator of Forests, 
Tenasserim Division, Burma. The sample consisted of two thin 
sheet's of rubber, weighing about 1 oz., and having a distinct 
odour of naphthalene. Tlie rubber had a reddish-brown colour 
and its physical characters were exceedingly good. 


Results of Ex'amination. 

The analyses of the rubbers furnished the following percentage 
results:— 


No. 

' Rubber as received. 

Composition of dry rubber. 

S 

.1 

1 

Caoutchouc. 

.S 

0) 

« 

Insoluble 

matter. 

4 

-c 

•ononajuoeQ 

Resin. 

Insoluble 

matter. 

Asb. 

No. 1 

1-9 

54-0 

42-6 

1-5 

0-64 

55-0 

43-4 

l-G 

p-65 

No. 2 

0-9 

52-1 

45-5 

1-5 

0-5G 

52-6 

45-9 

1-5 

0-5G 

No. 3 A ... 

11-6 

70-7 

12-1 

5-6 

1-86 

79-9 

13'7 

G-4 

2-40 

No. 3 B ... 

5-9 

76-4 

10-9 

G-8 

1-32 

81-2 

11-6 

7-2 

1-40 

No. 3C ... 

9-7 

73-7 

8-3 

8-3 

2-03 

81-G 

9-2 

9«2 

2-24 

No. 4 

2-6 

75-7 

18-0 

3’7 

1-02 

77-7 

18-5 

3-8 

r04 

No. 5 

4-0 

80-5 

9-8 

5-7 

1-lG 

83-9 

10-2 

5-9 

1-21 


These figures show that Nos. 1 and 2 are of very inferior 
quality, containing 43‘4 and 45‘9 jier cent, of resin respectively in 
the dry material, and they would therefore only jwssess a low 
commercial value. The amount of resin present in these two 
samples from Bassein is very much greater than in any of the 
other specimens, and from later information it 'appears that the 
botanical source of these two specimens is rather doubtful and may 
not be Ureeola eseulenta as was first stated. The other samples 
are all of fairly good quality, so far as chemical composition is 
concenn^, though in No. 4, from the Pegu Division, the^per- 
centage of resin is higher than would be desirable in commercial 
consignments. In the remaining analyses the resin ranges from 
9'2 to 13‘7 per cent^aud the caoutchouc from 79’9 to 83"9 per 
cent. The three ^dnds of rubber included in sample No. 3 vaa^ 
sligjiily in com^ition, particularly in the amount of resin 
pre^pnt. 
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It may be noted that the sample of this rubber previousl; 
examined was found to contain 7'5 per cent, of resin and 81‘i 
per cent, of caoutchopc, so that although some of the presen 
specimens give a higher percentage of caoutchouc than this, the; 
all contain more resirf. 


Coviviercial Value. 

* Kepreseutative samples of the rubbejs, excjepting Nos. 1 and 2 
which were of much poorer quality than the others, were suh 
initted for valuation to brokers, who \^re informed of the result 
which had been obtained on anal/sis. Thejf reported that tb 
value of the specimens in 4the London market would be a 
follows: — • * * 

Price per lb. Remarks. 

No. 3 A ... About 2rf. ... “ Tonquin character.” , 

,, 3 13 ... ,, 34'. 6(f. ... “ Red Tonquin ball characte!-; in 

dined to be heated, which wouli 
greatly afEect its value.” 

,, 3 0 ... ,, 3*'. Off. .,. ” Dark ball, slightly gummy am 

not well cured; might he diflS 
cult to sell at ordinary times.’ 

,, 4 . 3.f. 6<f. ... “ Thick biscuit, strong; wouli 

• command a ready sale.” 

,, 5 ... _ ... 4.!. 0(f. ... “ Thin sheet, fairly strong; wouh 

fetch a good price if not heated.’ 

These valuations are muidi higher than that obtained for th 
previous specimen, owing to the fact that the market value of al 
grades of rubber has risen in the interval. For comparison wit] 
the above quotations it may be mentioned that the current valu 
of fine hard Para rubber was 4,?. Scf. per lb. 

It is quite clear, however, from the preceding analyses an< 
vmuations that marketable rubber of good quality can be obtainec 
from Urceola eseulenta in Burma. 

11^—Rubber of Chonemorpha macrophylla, G. Don (1904). 

This sample of the rubber of Chonemorpha macrophylla wai 
prepared by the Conservator of Forests in Tenasserim, Burma 
who reported that the plant is not uncommon in the Tenasserin 
Division, but is being rapidly exterminated. 

The sample consisted of a small conical piece of rubber whicl 
was dark brown externally but almost white and slightly mois 
within. The rubber was rather sticky, hut exhibited fairly goo( 
elasticity and tenacity. 


The analysis furnished the following results: ■ 

— 


Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per«ent. 

* Moisture 

8-0 

— 

Caoutchouc 

55-2 

60-0 * 

Resin . 

34-6», 

37-6 

feisoluble matter 

2-2 • 

2-4 

■ ■ ^ 

Ash ... .r- 

0-97 • 

106 
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The rubber, therefore, contains a large amount of resin, over 
37 per,cent, in the dry material, and it is consequently of inferior 
quality. No definite conclusions regarding^the quality and value 
of the rubber can be drawn, however, from the results of the 
examination of such a smaH sample as that submitted in the 
present case, and it would be desirable to collect and forward a 
much larger quantity for further investigation. A larger sample , 
would be more representath'e of the a verage quality of the rubber, 
and could be submitted to brokers for commercial valuation, for 
which purpose the |)resent specimei) was too small. 

Chonemorpha macTophylla 'has been known for many years as 
a rubber-yielding plapt, and some, information regarding it has 
been recorded. It has been recomfnended in certain quarters 
as suitable for cultivation, but from the ex])erimeuts at Buiteu- 
Korg, ^rhere there is a plantation of the vine?, this would appear 
to be‘doubtful, as the plant is stated to interfere with the develop¬ 
ment of the tree upon which it grows, and its increase in thickness 
is slow. It appears to be agreed, liowevfU', that the rubber which 
it furni.slies is of good iiuulity, but lie collection Is stati'd to be 
difficult, owing to the rapidity with which the latex coagulates in 
the cuts. 

IV.— Rubber of Ehynchodia Wallichii, Hook. }. (1904); 

This sample o'f rubber was prepared from Rhynchodia Wallichii 
in Shewegyin, Tenasserim, Burma. 

Several notices have recently appeared regarding the rubber- 
yielding properties of this plant, which is reported to be fairly 
common in the Pegu Division, and the rubber obtained from it 
has been described as of good quality. 

The sample received for examination consisted of an irregular 
cake which was slightly mouldy on the surface. The rubber was 
dark brown throughout, and contained a small amount of vegetafile 
matter. Its physical properties were very satisfactory, it being 
quite free from stickiness and exhibiting good elasticity and 
tenacity. • 

The rubber had the following composition : — 



Bubber as 

Comiiosition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

2-8 

_ 

Caoutchouc 

86-5 

89'0 

Besin . 

6-5 

6-7 

Insoluble matter 

4-2 

4-3 

Ash . 

0-48 

0-51 


These results show that this specimen of the rubber-of Rhyn- 
rhodia Wallichii is of good quality, as the dry material contains, 
89 per cen^. of true caoutchouc and only 6‘7 per cent, of resin^ 
Tim rubber Was submitted for'commercial valuation to brokers 
who reported that consignments of similar quality would sell 
readily in the Londonfharket at about 3«. 6(f. per lb., with fine 
hard Para quoted St 4<. 9>d. per lb. There is no doubt that 
the rubber of Rhynchodia Wallirhii, if of similar quality to 
the present sample, would always sell readily and command a good 
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price in the market. The plant is reported to be common in 
certain districts of Burma, and it therefore appears to be yorthy 
of attention as a possible source of rubber. 

V .—Rubber of Ejjdysanthera mica-antha, A. VC. (1906). 

A very small specimen of the latex of this plant which had been 
collected at the instance of the Conservator of Forests, Tenasserim 
Circle, Rangoon, was forwarded to J;he Imperial Institute for 
examination. 

This plant, known in Burma as “ N^edo,” is a climber or vine, 
and has only been definitely* recof^ised as ^ source of rubber 
during the last few years. It, is stated to occur in Assam, Burma, 
iSiam, Southern China, and*hl’ench Indo-China, and in the last- 
named country it is exploited by the natives for its rubber. Some 
information concerning the vine and the native methods of pre¬ 
paring rubber from It has been publish'ed by the French ofifeials, 
but no analyses of the product appear to have been made. 

On arrival in this country, the sample had already undergone 
partial coagulation with the formation of a small quantity of 
rubber, an<l very little of the f!uid latex remained foi*examination. 
]'lxperiment.s with the small quantity available showed that the 
latex could he readily coagulated by the application of gentle heat, 
and this method could be easily employed for the preparation of the 
rubber upon a large scale. Care would have to be iSiken, of course, 
to avoid overheating the rubber, and in order to ensure this in 
practice it would be desirable to effect the coagulation by im¬ 
mersing the vessel containing the latex in boiling water. The 
rubber thus obtained should be well washed and pressed, and then 
dried in the shade as thoroughly as possible before shipment. 

The rubber furnished by the siwntaneous coagulation of the 
latex, together with that obtained on heating the residual liquid, 
w£* well pressed to remove as much moisture as possible, and 
was then dried by exposure to the air. After this treatment the 
total yield weighed 7'6 grams, about 25 per cent, of the weight 
of the<)riginal latex. Judged by its physical properties the rubber 
was of very fair quality, as it was free from stickiness and exhibited 
fairly good elasticity and tenacity. 

The chemical examination of the dry material gave the follow¬ 
ing results: — 

Per cent. 

Caoutchouc . 84‘1 

Resin ... ... ... ... ... 11‘5 

• Insoluble matter ... ... ... 4‘4 

Ash * r; Z Ta 

This analysis shows that the rubber contained 84 per cent, of 
(caoutchouc, which was of veiy good quality, and 11-5 per cent, 
of resin, and confirms the opinion of its quality basec^ upon its 
ph.fsical projwties. The percentage of resin is rather higher than 
is desirable, but further analyses will he necessary before the above 
result (;an be accepted as representative. 

VI .—Rubber of Parameria glaudulifera, Benth^ 

Parameria glaudulifera is a climbing plant, distributed through 
Southern Burma, Indo-China, and the Malay Peninsula, Which 
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has long been known to yield good rubber, and is, in fact, 
exploited for this product by the native collectors. Samples of 
the latex and rubber of this plant have been.forwarded for examina¬ 
tion to the Imperial Institute from Burma and the Andaman 
Islands respectively. 

Latex of Parameria glandulifera frovi Burma (1906). ^ 

The latex was a milky'fluid possessing a slightly sour odour. 
It had undergone partial coagulation during transit with the 
production of a cake of Itibber, v hich after drying was found 
to weigh 45 grams, whilst the residual latex, measuring 400 c.c., 
still furnished 8 per-cent, of dry'rubber. The total amount of 
dry rubber obtained from the sample was therefore 77 grams, 
which represents a yield of about 19 per cent, from the latex. 

Tlip" latex was partially coagulated on boiling or by heating 
in boiling water. The addition of a small quantity of a mineral 
acid, dilute sulphuric or hydrochloric, caused complete coagu¬ 
lation at once in the cold, the rubber separating and leaving a 
slightly turbid liquid; alchohol produced a similar result. Acetic 
acid had little effect in the cold, but coagulation was readily 
induced when the acidified latex was gently warmed. The 
addition of sodium sulphate, magnesium sulphate, or spdium 
chloride caused the latex to cream completely on standing, the 
rubber particles separating and forming a distinct layer on the 
surface without coalescing, but on removing the liquid by 
straining, the particles aggregated to form a clot of rubber. It 
may be mentioned that the fresh latex of this plant collected 
in French Cochin-China by M. Pierre was found to be readily 
coagulated by gentle heat even after dilution with water. 

The rubber obtained from the latex had a light brown colour 
after drying, was free from stickiness, and exhibited very gpod 
elasticity and tenacity. From its physical characters it appeared 
to be of good quality. 

The results of the chemical examination of the dry rubber are 
given in the following table: — 

Per cent. 

Caoutchouc . 91'8 

Resin . 6'3 

Proteid . 1’4 

Ash . 0‘5 

These figures confirm the opinion of the quality of the rubber 
based on its physical properties. . 

« 

Rubber of Parameria glandulifera from the Andamans (1906). 

Parameria glandulifera is very common in the forests of the 
Andaman|, but the exploitation of the vine for'its rubber is stated 
to present some difficulty. ' 

Tlie sample of rubber forwarded to the Imperial Institute had, 
unfortunately, under^ne deterioration during transit, and on 
"crtival in this country its physical condition was unsatisfactory. 
It consisted of 15J lb. of rubber in balls, which ranged from 2 
to 3 mches in diaifieter. The balls were almost black externally, 
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but whitish and fairly moist witTiin when freshly cut; they were 
exceedingly sticky on the outside, and showed signs of considerable 
over-heating. The rubber from the centres of the balls was*almost 
free from stickiness, and exhibited very good elasticity and 
tenacity. ' 

The chemical examination furnished the following results; — 


Moisture 

Rubber as 
received. 
Per cent. 
. 15-3 

Composition 
of dry rubber, 
Per cent. 

Caoutchouc 

... *... . iVe . 

91-6 

Resin 

... , ... 4-9 

5-8 

Proteid ... 

... . »... 1-6 • 

1-9 

Ash 

. 0-6 

0-7 


It will be seen that the sample of the rubber of Pafamerin 
flandtdifera from the Andamans is of very good quality so far 
IS chemical composition is concerned, and corresponds closely with 
the product prepared from the latex received from Burma. The 
percentages of resin and proteid are low, and the rubber is free from 
vegetable impurities. * 

The investigation of these samples has shown that the rubber 
furnished by Parameria glandidifera is of good quality, judged 
by ils chemical composition, and there is no doubt that, if care¬ 
fully prepared, the product would realise satisiactory prices in 
the market. 

VII.— Rvhher of Parameria i)edunculo8a, Benth. (1905.) 

A small specimen of the latex of this climbing plant, collected 
at the instance of the Conservator of Forests, Tonasserim Circle, 
Rangoon, was forwarded to the Imperial Institute for examination. 
•The vine, known as “ Kamanoo ” in Burma, has also been 
described as Eedysanthera peduneidona, Miquel, and has been 
stated by van Eomburgh to furnish good rubber in Java and 
Sumatra. No other experiments appear to have been made upon 
the vine. 

The latex had completely solidified before being despatched 
from Burma, and was received here as a pinkish-white curdy 
substance, which, after drying on a porous plate, formed a friable 
powder. The material, therefore, possessed none of the physical 
properties of rubber, but softened and became adherent when 
placed in hot water. 

• The composition of the dry material was as follows;— 

Per cent. 

Resin ... ... ... ... ... 88'5 

Caoutchouc . 10'7 

Insoluble matter . 0‘8 

~A8h ^ 0-3 

• 

The product is therefore of very resinous otaracter, containing 
only 10'7 per cent, of caoutchouc, which, moreover, was sticky 
and of inferior quality. Material possessing this composition Euid 
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character would have very little commercial value, but, in view 
of the favourable opinion which has been expressed regarding the 
product from this vine in Java and Sumatra, further investigation 
appears to he desirable. ' 

Further experiments shoujd he made to determine the character 
of the product furnished by the latex of this vine. It is stated 
by the Conservator of Forests that the latex coagulates very 
shortly after collection, so ,that it cannot he strained in the factory 
to remove dirt. This could probably he prevented by diluting 
the latex with water at the time of collection and afterwards 
inducing coagulatio'n, if thiti does! not occur on standing, by 
gentle heat, as in the case of the latax of Pm-nmcria (jlandulifera, 
or by the addition of a suitable cllietnical coagulant. Analyses 
of the samples thus obtained would enable the nature of the 
material to he definitely ascertained. 

VIII .—Ruhher of Willughbeia edulis, Jiojh. (1903). 

This specimen of the rubber of W'illw/hleia edviis was supplied 
by the Deputy Conservator of Fore^sts in the Rangoon Division. 
It was not homogeneous, but consisted principally of small lumps 
of a soft black substance which was somewhat elastic and could be 
pulled out into threads. In addition a quantity of light grey 
powder was present, chiefly on the outside, of the lumps, and this 
appeared to hav^i been formed from the black material by exposure 
to air; when worked between the fingers it became coherent, 
almost black in colour, and sticky, and did not return to a friable 
condition even after standing for a considerable time. 

The material did not exhibit the physical properties of either 
rubber or gutta percha and was evidently of a very resinous nature. 
It dissolved completely, excepting the extraneous vegetable matter 
present, in chloroform and ether, but was only partially soluble 
in hot alcohol or acetone. 

An analysis made by the usual method adopted for a ruhher 
furnished the following results: — 



Per cent? 

Moisture . 

0-6 

Resin (portion soluble in hot acetone)... 

84-0 

Caoutchouc (portion dissolved by chloro¬ 


form from residue insoluble in 


acetone) . 

10-8 

Insoluble matter . 

4-6 

Ash . 

0-6 


The portion insoluble in acetone but dissolved by‘chloroform did 
not resemble ordinary caoutchouc in appearance or properties; it 
was soft, sticky, and inelastic. 

The material is therefore of very inferior quality, being prin-, 
cipally cottiposed of resinous substances, and it would have little, 
or nq comnjercial value. 

IX .—Ruhher of Cryptqftegia grandiflora, R.Br. (1903 and 1906). 

Three jsamples of the rubber of Cryptostegia grandiflora, re- 
ceivedrfrom India, have been examined at the Imperial Institute. 
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No. 1. Sample from Madras.* This sample consisted of three 
flattened cakes, weighing together about 1 lb. They were dark 
brown externally, but^ much lighter and slightly jwrous tUthin; 
the pores contained a small amsunt of uncoagulated latex and a 
quantity of dark brojvn liquid having’ an acid reaction; a little 
vegetable impurity was also present.’ The rubber on arrival was 
soft but not sticky, very elastic, and possessed fair tenacity. 
After keeping for some time, however, it hardened a little and 
then exhibited a tendency to tear wheif stretched. 

A chemical examination gave the following results: — 


1 

Rutbor as* 

Composition 


received. 

of dry rubber. 

, * 

Per cent. 

Per cent. 

Moisture 

24-7 

_ 

Caoutchouc . 

67-4 

89-5 

Resin ...’ 

■5’9 

7-9 ’• 

Insoluble matter 

2-0 

2-6 


It will be seen from these figures that the rubber is of very 
fair quality, the dry material containing 7‘9 per cent, of resin 
and 89’5 per cent, of caoutchouc. The amount df moisture in 
the sample as received was excessive, but this could be remedied 
by more careful preparation. 

A’sample of the rubber, together with a s^tement of the 
above results,, was submitted for commercial valuation to brokers, 
who reported that it would be worth about 2«. id. per lb, in 
London (August, 1903). 

No. 2. Sample from Jalaun. This sample was an irregular 
mass of rubber, almost black ihroughoul., porous but quite dry, 
and contained fragments of bark distributed through it. The 
rubber was rather soft and slightly sticky; it exhibited very fair 
elasticity, but was somewhat deficient in tenacity. As in the 
case of the specimen from Madras the tenacity of the rubber 
diminished on keeping. 

An^analysis ga^’e the following results: — 



Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

5-5 

_ 

Caoutchouc 

79-9 

84-5 

Resin . 

8-5 

9-0 

Insoluble matter 

6’] 

6’5 


The sample from Jalaun therefore contained more resin and 
foreign matter than that from Madras, and its physical characters 
were not quite so satisfactory. The brokers to whom it was 
submitted valued it at l.v. 6^. per lb. compared with 2s, id. 
per lb. for the Madras specimen. 

JJo. 3. Sample from Lombay. It is stated that tlfe climbing 
plant Cryptostegin grand!flora, is very common in the Bombay 
Presidency, and that if the rubber is of piarketable quality large 
supplies could be obtained. • ^ 

The sample weighed about 13 oz., and consisted of a large 
porous lump of rubber which had been foinned apparently by 
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the aggregation of thin sheets and scrap. It was dark coloured, 
slightly stickj', and contained a considerable quantity of veget¬ 
able a'nd mineral impurities. The rubbqr exhibited very fair 
elasticity and tenacity. ' 

The rubber was found to have the following composition: — 

Per cent. 

Moisture. 3'6 


Caoutchouc 
Resin ... 

Proteid . 

Insoluble matter' 


Ash 


64'3 

10-1 

7-9 

14-1 

8'22 


The percentages of resin and protoid are both high, but the 
chief defect of the rubber is the presence of the large amount of 
insoluble matter, consisting of vegetable and mineral impurities. 
The presence of mineral impurity points to the contamination of 
the rubber, possibly the sera]) rubber present in the sample, by 
contact with the soil, and precautions should be taken to avoid 
this in future. The percentage of baoutchouc is rather low, but 
this is chiefly due to the excessive amount of the impurities 
contained in the present sample. 

A sample of the rubber was submitted for valuation to brokers, 
who reported that it was rather sticky and slightly heated, and 
would probably be worth 3i. Gd. per lb. in London, with fine 
hard Para from South America quoted at 5«. 4d. per lb. 


Formosa. 


Rvhher of Ecdysantbera utilis (1907). 

The specimen weighed 15 oz. and consisted of a number of 
small irregular pieces formed by the aggregation of strips of 
I eddish-brown rubber; the majority of the pieces were stioty 
externally and contained a fair amount of bark. The rubber 
exhibited good elasticity and tenacity, but the external sticky 
portions were weak. i 

An analysis furnished the following results:—• 


Moisture ... 

Caoutchouc 

Resin 

Proteid ... 
Insoluble matter 

Ash 


Per cent. 

1- 3 
85-3 

5- 0 

2 - 1 

6- 3 

■;'i-4i 


The rubber was described by brokers as “ slightly barky and 
heated throughout,” and was valued at 3s. Gd. per lb. iq London, 
the current price of fine hard Para being 4s. 'td. per lb. 

The results of the analysis show that this Irubber is of good’ 
quality so far as chemical composition is concerned, and if edi'e-' 
fully‘collected there is no doubt that it woxrld realise good prices. 
The sticky nature of ^e present sample, probably due to over 
htaling, reduces it» value considerably. Care should be taken 
during, collection to avoid the inclusion of any considerable 
quantity of bark whh the*rubber, 
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WEST INDIAN VINE EDBBEB. 

Eubbee of Forsteronia fiorihunda feom Jamaica (19085. 

t 

A sample of the rubber of Forsteronia fiorihunda prepared in 
Jamaica has been exaihined at the Imperial Institute. 

* The plant is stated to grow profusely in the limestone districts 
of Jamaica, and it was consequently desired to ascertain whether 
n market could be found for the rubber,, and what its commercial 
value would be. 

The sample, which weiglied about 13 (»z., consisted of two small 
sheets and one larger cake or rubHer. The sheets were dark- 
coloured throughout and quit* dry, wbereas^the cake was white 
and moist internally. The rJbSer was clean, free from stickiness, 
and exhibited satisfactory physical properties; it smelt strongly 
of creosote, which ha(l no doubt been used in its preparation. 

The rubber had the following composition: — 



Rubber as 

Composition 


received. 

of dry rubber. 


* Per cent. 

P(y cent. 

Moisture 

10-8 

— 

Caoutchouc 

79-3 

88'8 

Eesin . 

€•3 

<•1 

Proteid. 

1-4 

« 1-6 

Insoluble matter 

2-2 

2'5 

Ash . 

1-26 

1-40 


The analysis shows that the rubber is of good quality, the dry 
material containing nearly 89 per cent, of true rubber. The 
percentage of proteid is low, and the amount of resin not 
excessive. 

Tie rubber was submitted for commercial valuation to brokers 
who reported that it would probably realise 2.!. 4</. per lb. in 
London with fine hard I’ara from South America quoted at 
3.V. per lb. 

The results of the examination of this sample of Forsteronia 
rubber confirm the conclusions drawn from previous investi¬ 
gations. There is no doubt that the rubber furnished by this 
vine is of good quality, and, if obtainable in quantity, it would 
be readily saleable. Up to the present time the absence of a 
regular and sufficient supply has been the principal hindrance 
to the commercial exploitation of this rubber. 
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RUBBEE OF M ASC AREN H ASIA ELASTIC A. 

Ini.1898 a new rubber-yielding tree was discovered by Dr. 
Stuhlmann in tbe neigbbonrhoqd of Dar-us-Salaam, German East 
Africa, and from the botanical specimens which he collected the 
plant was determined by Dr. K. Scliumahn as a new species pf 
Mascarenhasia to which the name Mascarenhasia elastiea was 
given. The plant was described as a small tree, from 30 to 4|1 
feet in height, with slender brandies; the trunk usually branches 
low down and is covered with greyish bark. The leaves are 
opposite, oblong, pbtu.se or pbtu.sely and shortly acuminate, acute 
at the base, and coriaceous; they vary from 3 to 10 inches long 
and from !;[ to 2^, inches broaej.* The flowers are conspicuous 
and fragrant; the follicles are purplish-black and from 3 to 3i 
inches long. 

I^&e other species of tli,e genus, Mascarenhasia clastica furnishes 
rubber which is collected to some extent by the natives and is 
known as M’goa or Goa rubber in East Africa. It is stated, 
however, that the latex flows so slowly that the collection of the 
rubber is not profitable, and tha,t owing to the crude methods 
employed tile product is of inferior quality and low value. 

Mascarenhasia elastica is reported to be fairly common in the 
neighbourhood of Dar-es-Salaam, growing principally on the 
banks of strei^ms or in moist situations. The trees have ^nooth, 
straight trunks, which are used by the natives for building their 
houses, and it is for this purpose, rather than as a source of 
rubber, that they are chiefly prized. 

Experiments which have been made in German East Africa 
on the cultivation of the tree have shown that it grows quickly 
even in dry soil, and that it flowers and fruits when five years old. 
The yield of latex at this age was, however, only small. 

For some years after its discovery in German East Africa, 
Mascarenhasia elastica was not recorded from any other locdlity, 
but it has since been found in the East Africa Protectorate, the 
isiland of Pemba, and Portuguese East Africa, and specimens of 
the rubber furnished by the tree in these three countries have 
been examined at the Imperial Institute. 

East Afeioa Protectorate (1907). 

The discovery of Mascarenhasia elastica in the East Africa 
Protectorate was made in 1906 by Mr. E. Battiscombe, the 
Acting Conservator of Forests, who forwarded herbarium speci¬ 
mens of the plant to Kew, and a sample of the rubber to the 
Imperial Institute. , 

The tree is indigenous in parts of the forests of the Shimba 
Hills, to the south-west of Mombasa, and, as in German East 
Africa, it is usually found on the banks of streams or in moist 
situations. It here grows to a height of about 40 feet, and the 
trunk, ^.rhich attains a diameter of about 18 inches, branches 
alyut 20 feet from the ground. The old trees have a thibk, 
scaly bark, which can be easily removed; the inner bark is about 
i inch thick and caitte easily cut, but the later exudes slowly. 

The^ value of SiTatcarenhasia elastica as a source of rubber in 
the' East Africa, Protectorate is not fully determined, but ex¬ 
periments on this point and on the suitability of the tree for 
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cultivation are in progress. The trees are easily propagated 
from seed, which is produced freely, and they grow quickly, but 
they are not likely to (Succeed unless planted in moist valleys 
or on land bordering streams. * 

The specimen of rilbber forwarded to the Imperial Institute 
by Mr. Battiscombe was a ball about inches’ in diameter 
weighing 3|- oz.; it was formed of threads of rubber and con¬ 
tained a considerable amount of vegetalje impurity. The rubber 
was light brown, and its pliysical properties were fairly satis¬ 
factory. , 

On analysis it was found to Tiave the following composition: — 



• Rubber aj 

Composition 


• * received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

10-0 

— • 

Caoutchouc 

69-0 

76-6 

Resin . 

61 

6-8 

Proteid. 

3-5 

3-9 

Insoluble matter 

... 11-4 

12-7 

Ash . 

2-29 

^2-54 


These results show that the rubber would be of satisfactory 
composition, if it were not for the large amount of vegetable 
impurity included in it. This defect could, bowfver, be easily 
remedied by careful collection. 

The sample was valued at 3i. M. per lb. in London, with fine 
hard Para at bs. 2d. per lb. 

Pemba (1909). 

Early in 1909 Mr. R. N. Lyne, the Director of Agriculture in 
Zanzibar, forwarded to tlie Imperial Institute botanical specimens 
of (^rubber-yielding tree which had been discovered in the Weti 
District of Pemba by Said bin Issa, the Arab Governor of Weti. 
A small specimen of the rubber obtained from the tree was 
also sq^imitted. From the herbarium specimens the tree was 
identified at Kew as Mascarenhasia elastka, K. Schum., which 
had not been previously recorded from Pemba. In response to 
a request for information concerning the occurrence of the tree 
in Pemba, Mr. Lyne furnished the following particulars. 

The tree is known locally as “ Mkeko,” “ Mlimi,” and 
“ Mnamiaziwa,” the last name meaning “ there is plenty of 
milk.” It is fairly widely distributed through Pemba, but has 
not yet been discovered in Zanzibar island. It attains a height 
of about 40 feet^with a trunk one foot in diameter. 

The natives had not recognised the possible value of the tree 
as a source of rubber, and large numbers of them have been 
cut down in making clearings. The tree appears, however, to 
possess considerable vitality, and shoots up quickly sfrom the 
stunli), even though cut back several times. The total number of 
Mascarenhasia trees in the island is not large, and many of them 
are little more than saplings, so that at pj^sent no considerable 
supply,, of rubber could be obtained from thlm. Experiments 
are, however, being made to determine the jmount of rubber 
yielded by the trees and their suitability for cultivation, ,and 
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should these trials prove successful the natives may he induced to 
plant the trees. 

The sample of the ruhher forwarded by Mr. Lyne consisted of 
six small halls together weiglj^ing SJ oi. The halls were dark 
brown externally, hut lighter and rathpr moist within when 
freshly cut; only a small amount of vegetable impurity was 
present. The rubber exhibited good elasticity and tenacity. 

The results of the chemical examination are given in thci 
following table: — “ 

Rubber as Composition 
j f I ), received. of dry rubber. 

Per cent. Per cent. 


Moisture , 
Caoutchouc 

Resin . 

Proteid ... 
Insoluble matter 


15-8 

— 

71-7 

85-2 

7-G 

9-0 

3-1 - 

3-7 

1-8 

2-1 


Ash . 1-09 1-29 

The results of the analysis show that this specimen of Mas- 
carenhasia rubber from Pemba is of good quality, although the 
jjercentage of resin is a little liigh. It is superior in composition 
to the sample from tlie liast Africa Protectorate, as it ccntains 
much less insplublc impurity, and the percentage of caoutchouc 
in the dry rubber is consequently liigher. 

The rubber was valued in London at 4s. per lb., with fine hard 
Para at Ss. 10^7. per lb. 


PoBTUGUESE East Afeica (1908). 

In 1907 Mr. W. H. Johnson, at that time Director of Agricul¬ 
ture to the Mozambique Company, discovered in the neighbourhood 
of Reira a rubber-yielding plant which has sinc.e been determined 
as a variety of Mascarenhasia cl/isiiitti, K. Scdium. It differs 
from the type in having the leaves more obtuse and the follicles 
with more or less incurved tips. The plant is describSd as a 
shrubby tree from 20 to 30 feet in lieight, with bright dark green 
leaves varying from 3 to 9 imdies in length, and from 1 to 2 inc^hes 
in breadth. The trees are stated to be fairly ahuinlant in several 
districts of the Mozambique Company’s territories, and they are 
named “ N’harasika ” by the natives. 

Two specimens of bail rubber and tliree of smoked sheet 
obtained from trees growing in Portuguese East Africa have 
been examined at the Imperial Institute. 

Ball Ruhher. 

(1) “ Probably a Mascarenhasia.” 

A single ball of brown rubber, which contained a fair amount 
of vegetehle impurity. The rubber was slightly sticky,*, but 
otherwise exhibited satisfactory physical properties. 

(2) N’harasika rubber: collected from Afa^carenAasia efaslwa, 
K. Sebum, variety.’j* 

Three small haRs of brown rubber, clean and free from sticki¬ 
ness.' The rubbej’ exhibited good elasticity and tenacity. 
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The results of the chemical examination of these two specimens 
vere as follows:— • 


t 

% 

Rubber ai 

---- 1 

% 

received^ 

Composition of dry 
rubber. 

(1) 

(2) , 

(1) 

(2) 


Per cent. 

1 Per cdnt.* 

Pe# cent. 

Per cent. 

Moisture . 

6G 

1-4 

— 

— 

Caoutchouc . 

76-5 

‘.)0-8 

,80-8 

92-1 

Kesin. 

fi-0 * 

• 4-5 

6-6 

4-6 

Proteid . 

3-4 

2-4 

3-6 

2-4 

[nBoluble matter 

8-5 

O-'J 

9-1 


Ash . 

3-2 

P9 

3-4 

2-0 


It Is evident from tliese figures that sample (2) is of very ffood 
([uality, the dry material conttAning’ 92 per cent, of^caoutchouc 
and only small amounts of resin, proteid, and iusoluhle impurity. 
This specimen is in fact the best sam})lc of Mnxearephonia elastic,a 
rubber which has been received at the Imperial Institute. A 
comparison of the results for samples (1) and (2) slsows that the 
former is inferior in composition to the latter on account of the 
large jiroiiortion of insolublo matter jiresent, and the higher 
percentages of resin and jiroteid. 

The samples were too small for trustworthy valuation, but it 
was thought that consignments of similar character would realise 
from 2,1. dd. to 3.i. lb/, per lb. in London, according to quality, 
with fine hard Para at 3.i. llj^/. per lb. 

• Smoked Sheet Riihher. 

(a) A sheet of dark brown rubber, about J inch thick, with a 
strong .smoky odour; it was rather moist internally when cut. 
The rubber exhibited good elasticity and tenacity. 

(b) A sheet of rubber very similar to (a), but rather moister 
and lighter in colour. 

(c) A sheet of rubber similar to (a). 

The re.sults of the analysis of these three specimens are given 
in the following table:—■ 


• 

Rubl)er as received. 

Composition of dry rubber. 


(») 

(6) 

('■■) 

(«) 

w 

(<-•) 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent! 

Per cent. 

Moistui^ .. 

8-4 

10-4 

8-4 


— 

— 

Caoutchouc ... ... 

73-4 

74-0 

74-2 

80-1 

82-6 

81-f 

Besin. 

7-4 

6-4 

G'9 

. 8-1 

.7-1 

7-5 

Proteid . 

3-6 

3-4 

3-5 


3-8 

3-8 

Insoluble matter 

7-2 

5-8 

7-0 

7-9* 

6-5 

. 7-6 

Ash . 

1-8 

1-6 

1-8 

■i 

P8 

1-8 
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It will be seen from these'’figures that the ^ime^ 

agree very closely in composition; the amount of foutehouc m 
the (fry material ranges from 801 to 82;6 per cent., whilst the 
percentages of the other constituents exhibit only slight variations. 
The amount of insoluble matter is rather high, although very 
little vegetable impurity was visible in the rubber. 

The samples were valued at from 3s. 4(1. to 3s. per lb. in 
London, with fine hard Para quoted at 4s. 2jd. per lb. * 


, CoNCLUSrOJIS. 

The results of the examination of these specimens of Masea- 
renhasia elastica rubber from the Ijstst Africa Protectorate, Pemba, 
and Portuguese East Africa, show‘that the product is of good 
quality if carefully collected. No definite information is, how- 
eve^,* available regarding the average yield of rubber which the 
trees will furnish, so that it is not possible at present to state 
the probable value of the plant as a source of rubber. The 
experiments which are in progress in all three countries will 
determine this point and also the- further question of the suit¬ 
ability of th'is East African rubber tree for cultivation in suitable 
localities. 
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MISCELLANE0U6 EUBBERS. 


BiTtHOA Rubbes (Raphionacme utilis) froh PoETBGtTESE West 
, Afeica (1908j. * 

Considerable interest has been aroused recently by the dis¬ 
covery in Portuguese *West Africa of a plant, bearing various 
native names, such as “ bitinga,” “ ecanda,” and “ marianga,” 
4he tuberous roots of which contain a rubber-yielding latex. 

Several specimens of the rubber and 'of the roots of the plant 
from which it is obtained have been received at the Imperial 
Institute from the Mozambiqjie Co^npany, ^d the results of 
their examination are of some general interest. 


*Rubler. 


The samples of rubber consisted of three roughly cylindrical 
pieces, which differed* considerably in qnality owing to the inclu¬ 
sion of varying amounts of impurities. The cleanest specimen, 
which, however, contained an appreciable amount of impurity, 
consisted of pale yellowish-brown rubber exhibiting good elas¬ 
ticity and tenacity. The othef two pieces were darker in colour; 
one of them contained a considerable quantity of vegetable im¬ 
purity, whilst the other was impregnated with fine sand. In 
both qases, however, the physical properties of the rubber were 
fairly good. • 

The light-coloured rubber was chosen for analysis as more 
likely to represent a well-prepared product, and this gave the 
following results: — 



Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

1-0 

.._ 

Caoutchouc 

76-8 

77-6 

Resin 

9-0 

9-1 

Proteid -... 

0-6 

0-6 

Insoluble matter 

12'G 

12-7 

Ash . 

7-11 

7-18 


These results indicate that the rubber would be of good quality, 
so far as chemical composition is concerned, if it were not for 
the presence of the large amount of insoluble impurity which 
considerably reduces the percentage of true caoutchouc. The 
amount of resin is somewhat high, but the percentage of proteid 
is e^eptionally low. 

A portion of this sample was valued by commercial experts at 
Is. to Is. 3tf. per lb., but they stated that the rubber, if clean, 
should be worth 3s. per lb., or more, with fine hard Para rubber 
at 4s. 10<f. per lb. on the same date. 


Roots. 

A number of the tuberous roots of the yjant were also received 
and submitted to examination. The tubei# ^re 'turnip-shaped, 
and varied up to 5'5 inches in diameter and 4 inches in« height. 
They were covered with a dark brown scaly bark. Many of the 
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loots Ivad decomposed more or Ifess during; transit, but a number 
were still sound, and yielded latex quite freely on incision. 

Twtf samples of the fresher roots with unbroken bark were 
selected for analysis; speciihen A was a sihg’le large tuber weigh¬ 
ing about 6 07,., whilst B consisted of two,siuallei' tubers whiidi 
together were approximately equal in weight to A. ' 

The results of the examination were as follows:— 

A. B. 

' Calculated on roots 

as received. 


Moisture , .. '..., 

..4 

8G-88 

88'8r 

Rubber 

V52 

1-04 

Insoluble resii/ue, resin 
extractive matter 

and' pther 

11-60 

10-09 

Rubber (on dry roots) 


11-6 

9-3 


'I'h'e yield of rubber from the tubers as received is therefore 
very low (I'O to I'S per cent.) owing to the large amount of 
water which they contain, and as these tubers must have dried 
considerably during tran.sit, the, freshly-collected roots will 
probably furnish much less than the figures recorded above. 
The average yield of rubber from the dry material is however 
fairly high, viz., 10'5 per cent. 

lUentifircitioa of the Bitinya Plant. 

Specimens of the “ Bitinga ” roots were forwarded to Kew by 
the Mozambique Company with a view to the identification of 
the plant, and flowering specimens were obtaiued in March, 
1908. The plaut proved to be a new species of llaphionai'me 
of the natural order Aaclepiadacem and has been named 
Raphionarme vlilis, Brown and Stapf. A full description of the 
plant, including figures, was given in the Kew Bulletin (1908, 
No. 5, p. 209). 

It is probable that the Bitinga plant thus identified is identical 
with the “ Ecanda ” or “ Marianga ” plant discovered bj Pro¬ 
fessor Geraldes, during a journey to the Tipper Zambesi, in 
1904-05. According to this author {Revista Ay-ronomica, Vol. iii. 
Nos. 4 to 8; Estudo snhre ns late.t hnrrachiferos, p. 143), the 
Ecanda or Marianga plant occurs in the sandy treeless plains 
{anhar.'is) of Bailunde and Bihe and on the sandy steppes between 
the rivers Quanza and Zambesi, at an altitude of 4,000 to 5,000 
feet. 

The natives in these distritds prepare rubber from the roots by 
cutting them into slices, which are then spread pii the ground 
and exposed to the sun, whereby the. exuded latex is coagulated. 
The rubber thus formed is rolled into small cylindrical pieces, 
about 5 inches long and J inch in diameter. The rubber so 
prepared is stated to be of good appearance, but it usually 
contains considerable quantities of earthy impurity; thus, bne 
sample examined contained only 45‘8 per cent, of true rubber, 
and 51‘4 per cent, of impurities. 

Professor Gefald^s ftiund that the most practicable method of 
obtaining rubber from the fresh roots was to cut them into pieces 
and subject the latter to pressure. In this way the latex, much 
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diluted with the sap of the rootS, was obained. The yield of 
liquid on expression amounted to about 77 per cent, of the weight 
of fresli roots used. From this liquid, the rubber can be prepared 
either by heating it or % exposing? it to the air. The maximum 
yield of rubber obtainejl by Professor Geraldes in his experiments 
was a little less than 0'5 per cent, ffbm the fresh j’oots, which 
is less than half the amount found in the tubers received at the 
Imperial Institute. 

It is impossible until further partfculars are .available to 
express any o])inion regarding the probable value of the Bitinga 
plant as a conimercdal source c^' rubier.* Dehsitc inform.ation is 
required as to (1) the rate of growth of the plant; (2) the age at 
which the tubers can best be r^flised for the j)i«>paration of rubber; 

(3) the weight of fre.sh roots which can be obtained per acre; 

(4) the average yield of rubber; and (5) the best method of 
obtaining the rubber •from the roots. It is understood that.tbe 
Mozaiiibitiue fViiiipany is conducting experiments in East Africa 
111 order to determine these points, and to asi^ertain whether the 
plant is likely to repay cultivation. 


Hoots op Raphinuacme ilivavicatn from the I'HANSva.tL (IDO'J). 

Specimens of the roots of this plant were forwarded for examina¬ 
tion to tile Imperial Institute in order that their possible value as a 
source of rubbet might be determined. 

The specimens consisted of two tuberous roots, one of which 
weighed 10^ lb. This root was turnip-shaped and was covered 
with a light brown, thin, parchment-like bark; internally it was 
moist and of the consistency of a potato. On the root being cut 
with a knife, drops of latex exuded from the cut surface. 

The second root, which was much smaller, was nearly dry in- 
teni'iUy, anil was more or less completely permeated with a green 
mould. 

The larger root alone was examined chemically, with the fol¬ 
lowing Jesuits: — 

Per cent. 

Moisture ... ... . 87‘33 

Caoutchouc. 0’00066 

This amount of caoutchouc is equivalent to a yield of 0'0052 
percent, from the dry material. 

It is clear that if this root is a representative specimen there is 
no likelihood of utilising the plant as a source of rubber. The 
amouflt of caoutchouc which it contains is very much less than 
that furnished by the roots of the allied plant Raphionacme utilu 
from Portuguese West Africa. 

“ Muliya ” lluRBEE {Diplorhynchus sp.) fhom Rhodesia (1910). 

Nof 1. “ Muliya rubber.” Weight, about 6 oz. The sample 
consisted of a lump of rather soft material, light brown externally 
and greyish-white within. It was very moist an4 contained a 
little vegetable impurity in the form of fragftie^ts of bark. The 
material was sticky and evidently of resinous composition ;• it ex¬ 
hibited very little elasticity or tenacity. * 
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An analysis gave the following resnlts; — 



Eubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

25-6 

_ 

Caoutchouc 

21-9 ‘ 

29-4 

Besin . 

46-2 

60-7 

Proteid. 

1-9 

2-6 

Insoluble matter 

5-5 

7-3 

Ash . 

1-0 

1-3 


The material described in the above table as “ caoutchouc ” was 
left after extracting’the resins with acetone; it consisted of a 
blackish, slightly sticky, rubber-like substance, which was fairly 
tenacious, but possessed little elasticity. 

Material of this type would have very little, if any, commercial 
value. 

No. 2. “ Muliya rubber.” No. 2. Weight, about 10 oz. The 
sample consisted of a lump of rather soft reddish-brown material, 
containing a considerable amount of fine fragments of bark to which 
the colour was probably due. The material was very moist and 
resinous; it resembled the preceding sample in physical pro¬ 
perties, but was not quite so sticky. 

An analysisi furnished the following results: — 



Eubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

29-2 

— 

Caoutchouc 

12-7 

17-9 

Resin . 

39-2 

56-4 

Proteid. 

2-9 

4T 

Insoluble matter 

160 

22-6 

Ash . 

0-7 

1-0 


The material left after extracting the resins with acetone, and 
described above as “ caoutchouc,” consisted of a reddish-brown 
material free from stickiness, but exhibiting poor physical pro¬ 
perties. This sample of the product was not so well prepared as 
No. 1. It contained a much larger amount of vegetable impurity 
and less “ caoutchouc.” 

Material of this type would have very little, if any, commercial 
value. 

“MtOMONI” ItUUDEE FROM K YA.S.iLAND ''(1904). 

This material was prepared from the latex contained in the fruit 
of a tree, apparently belonging to tlie order Apocynacete, which 
was stated to be abundant all over the plains at an altitude of 
2,000 feef, and to be known by the natives as “ Mtomoni.V. ,It 
appears that the latex can only be obtained in quantity from the 
ripe fruits, as very little exudes on making incisions in the stem or 
branches. Th*e pjpdfet is said to be largely used by the natives 
as IjirdHme, and also for smearing on small baskets in order to 
render them waterproof. 
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Three balk of the material prepared by the natives were sub¬ 
mitted for examination. They were dark brown throughout, and 
contained a considerable amount of vegetable debris. • The 
material could be moulded in the fingers but was not sticky, and 
it exhibited only slight elasticity and tenacity. 

* The following results were obtained'on analysis: —• 



Rubber as 

Composition 


received. 

of dry rubber. 


Per’cent. 

Per cent. 

Moisture . 

30 

_ 

Caoutchouc ... i... 

• 22‘2 « 

,22-9 

Resin 

54-7 

56-4 

Insoluble matter , 

20-1 . 

20-7 

Ash 

3-8 

3-9 


The dry material ’therefore contained over 20 per cent. in¬ 
soluble matter and 5G'4 per cent, of resin. The caoutchouc present 
was of rather poor quality. 

A sample of the specially prepared material was also forwarded 
for comparison with the product obtained by the ^jatives. This 
was almost black and (luite free from vegetable impurities; it could 
be moulded in the fingers and exhibited little elasticity but very 
fair tenacity. The sample was insufticient for analysis. 

• 

liOKANTHUS EuBBEE FROM VENEZUELA (1907). 

“ Venezuelan Loranthus rubber.” Weight, 1 oz. The sample 
consisted of two pieces of rubber: .(1) a thin strip 1 inch by 3 
inches, with smooth surface, and (2) a thin flat cake with rough 
surface. 

The rubber was fairly tenacious but exhibited little elasticity. 

TJhe following results were obtained on analysis: — 



Rubber as 

Composition 


received. 

of dry rubber. 


Per cent. 

Per cent. 

Moisture 

4-7 

_ 

Caoutchouc 

54-4 

57-1 

Resin 

17-7 

18-6 

Proteid ... 

4-1 

4-3 

Insoluble matter 

19-1 

20-0 

Ash . 

1-70 

1-78 


This Loranthus rubber is of inferior quality on account of the 
high percentage of resin and the large amount of insoluble matter 
present. The sapiple was too small for trustworthy valuation. 

Getah Jelutokg (Pontianac) from Sarawak (1903). 

This specimen of Getah Jelutong and samples of a nJineral sub¬ 
stance used in its preparation were forwarded from Sarawak, 
through His Majesty’s Consul at Brunei, for examination in 
the Scientific and Tetthnical Department of*th^Imperial Institute. 

From the correspondence accompanying the samples it appeared 
that the mineral substance used in the preparation of the Getah 






414 


COLONIAL RKPOBT8—MI8CKLLANKOU8. 


or Gutta is obtained from China, and is known to the Malays as 
“ Menang Sayla,” and to the Chinese as “ Chio Koh.” This 
substati(!e is not employed in its natural cpndition, but is baked 
before use, being reduced thereby‘io a kind of feathery powder, and 
its addition is said to be essential to the prejnration process. The 
latter is described as follows:—■“ It (the Getah) is taken from the 
Jelutong tree, and is obtained by barking the tree and then ^ 
scraping off the gum as it exudes, and not by tapi)ing, a process 
which is very destructive to the trees. The Getah must be prepared 
immediately, and this is done by first sprinkling a pint of kerosene 
oil in a tub, then a kerosene tin full/of water is poured in and the 
same quantity of gum, to which is^ added a teaspoonful of the 
‘ Menang Sayla,’ and>ihe, whole is thep well mixed and afterwards 
kneaded and rolled into large balls, in which form it is exported.” 
The local value of the product was staled to be about 5 dols. per 
picul„knd in Singapore from 7 to 8 dole, per'incul. 

Getah Jelutong is already well known in the European and 
American markets under the name of Pontianac, but its com¬ 
mercial utilisation is chiefly confined to the United States, which 
imports large ^quantities annually. 'The supply is obtained from 
Porneo and the Malay Peninsula, and is not restricted to Sarawak. 

The specimen of the Getah Jelutong was a large cheese-shaped 
mass, of light brown colour externally, but quite white and of 
granular structiire within; it was almost free from dirt or 
vegetable debris, but contained a considerable ((uantity of water, 
which exuded on pre,ssure, and it had a distinct odour of kerosene; 
it was soft, could he easily worked in the fingers, and possessed very 
little tenacity. On exposing a piece to the air for some time, 
however, the outer imiiiou hardened and became friable. When 
treated with hot water it formed a very soft mass, without 
becoming sticky, and could readily be moulded, but it did not 
harden on cooling, merely returning to its original form. » 

On chemical examination the material was found to contain; — 

Per cent. 

Moisture ... . ... 40'8 * 

Ash . 0-28 

The. dry material was entirely soluble in cold ether, but only 
partially soluble in alcohol. It did not contain any of the hydro¬ 
carbon “ gutta,” the characteristic constituent of true gutta 
percha, but the following substances were, isolated from it: — 

1. A small quantity of a sticky elastic substance, resembling 

caoutchouc in appearance and properties; * 

2. A large quantity of a white granular substance; 

8. A very small quantity of a distinctly crystalline substance; 
the two latter substances being dissolved by hot alcohol. 

A comparative examination of a sample of commercial Pon¬ 
tianac gave'almost identical results. ^ 

In appearance the Getah Jelutong resembles a poor quality of 
gutta percha, but its composition, as indicated above, would suggest 
that it is more cFoseljf allied to the inferior varieties of rubber. 

Getah Jelutong or Pontianac, is usually stated to be obtained 
from Dyera coHvlata,^a. large tree which is fairly common through- 
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out the Malayan region, but it Is probable that the material as 
met with in commerce is a mixture of guttas derived from different 
sources. It has been stated, in fact, that it is the custom'of the 
natives to mix the latex of the»Jelulong tree with that derived 
from different species of Willughheia, which yield inferior 
rubbers. ' * 

The sample of Getah Jelutong from Sarawak was almost iden¬ 
tical in appearance, composition, and properties with commercial 
samples of Pontianac, being remarkably free from admixture with 
vegetable or mineral impurities, and it would, no doubt, be suitable 
for any purpose for which tip lattor is employed. At present, 
liowever, the niaierial is of relatively small commercial value. 

Two specimens of the minpril substance used in the preparation 
of Getah Jelutong were supplied; one of the mineral as imported, 
the other of the material prepared for use by heating. 

The mineral j)rovtxl to be a 8i)ecimen of the fibrous variety of 
gypsum, known as “ satin spar ” (hydrated calcium sulphate); it 
was white, translucent, crystalline, and massive. 

I'he specimen whicli had been heated was white and opaque; it 
was non-crystalline, but retained tlie fibrous form oj the mineral, 
and readily crumbled to jiowder in the fingers. It absorbed 
water, but did not set like plaster of Paris. It contained only 
2'48 per cent, of water, so that in its preparation the gypsum 
had probably been In-atod to a high temperature, with the result 
that the product does not set when mixed with water. 

PRODtrCT RESEMIiLINH “ PoNTI.XX.VC ” FROM PaTTALA, InDIA (1904). 

This product was obtained from the forests of Patiala, but no in¬ 
formation was sujjplied regarding the botanical source or method 
of preparation. The sample received for examination consisted of 
ten blocks, each measuring (i by 3 by 2i inches, the total weight 
of which was about 15 lb. The blocks were light yellowish-brown 
externally, but were creamy-white within. The material showed a 
somewhat laminated Structure, tlie outer layers being rather brittle, 
and, although hard in tlie mass, small pieces softened and could 
be moulded in tlie fingers; it was moist and had a slightly sour 
odour. In appearaiK'e and general jiroperties the material was 
practically identical with commercial “ Pontianac,” a product 
obtained in the Malay Archipelago from Dyera eostulata and other 
trees. 

Tlie clieniical examination of the Patiala product gave the 


folli^wing results: — 

• 

Material as Composition 


received. 

of dry material. 


Per cent. 

Per cent. 

Moisture 

54-5 

— 

Resin 

36-6 

8C^ 

Caoutchouc 

r-6 

16-r 

Insoluble matter 

1-3 

2-9 

Ash . 

0-94* 

,, ‘ 206 

Tlie isolated caoutchouc 

exhibited little flasticity but fair 


tenacity. 
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The analysis shows that in chemical composition, as well as 
in appearance and properties, this material from Patiala corre¬ 
sponds closely with Pontianac, which, when dry, usually 
contains about 15 per cent, of ^rubber-like substance, and there 
is no doubt that it would be readily accepted as Pontianac 
in the market. Pontianac is largely employed in the United 
States at the present time as an ingredient in the mixtures used 
for the manufacture of low-grade rubber goods, and recently the 
material has been strongly recommended as deserving more ex¬ 
tensive use in this country also. 

The material flom Patiala wi^e submitted for valuation to 
brokers, who described it as fairly dry Pontianac of tlie usual 
quality. From its Appearance thiy considered tliat consignments 
represented by the sample would probably realise about £20 per 
ton in the London market. 

EoPiioEitiA Latic’es feom Nyasai.and (1904). 

Three small bottles of Euphorbia latex were forwarded to the 
Imperial Institute from Nyasaland for examination, but in eacli 
case the liquid had coagulated duriflg transit. They were labelled 
as follows: — 

"No. 1. Euphorbia Candelabrum. Native name ‘ Ngwesa.'" 

“No. 2. Euphorbia species. Native name ‘Leukuta.’,’’ 

“ No. 3. Euphorbia species. Native name ‘ Ngache.’ ” 

No. 1. Euphorbia Candelabrum, "Ngwesa.” 

This material was a white curdy substance which weighed 14 
grams. It was very resinous and friable. 

No. 2. Euphorbia sp., “ Leukuta.” 

The coagulated material weighed 18 grams after drying; it 
had a light green colour and was very friable. 

No. 3. Euphorbia sp., “Ngache.” 

The coagulated material weighed only 3‘5 grams after drying. 
It was a white friable substance. 

The analysis of these three products gave the following results, 
whif:h are expressed on the dry material for comparison < 


— 

No. 1. 

No. 2. 

I 

No. 3. 

i 

Beain ... ... ..’ 

Per cent. 
63-4 

Per cent. 
71-8 

Per cent. 
70-8 

Caoutchouc .! 

23-9 

23'3 

19-1 

Insoluble matter . 

12-7 

4-9 

10-1 

Aah . 

31 

4(1 

1 

4-5 


These results show that the products consist principally of resin, 
the percentages of which range from 63’4 -to 7P8, whereas 
amount caoutchouc (or caoutchouc-like material) present yaried 
from 19'1 to 23'9 per cent. The substance isolated as caoutchouc 
from No. 1 was of very poor quality, possessing little elasticity 
or tenacity; that from*No. 2 was fairly elastic when first prepared, 
but beeame hard aLd brittle on standing, so that itcannot Declassed 
as true caoutchonq; the caoutchouc from No. 3 was much superior 
to that derived from Nos. 1 and 2. 
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Owing to the friable nature of these products when dry, it is 
very improbable that any of them could be utilised commercially. 

Euphorbia Latices ibom t?he Transvaae. 

I. (1906)., 

Samples of the coagulated and uncoagulated latex* of a Euphor- 
^biaceous plant growing in the wanner parts of the Transvaal were 
forwarded for examination to the Imperial Institute by the Depart¬ 
ment of Agriculture at Pretoria. It had been suggested that the 
Transvaal tree is identical with the sj^cies of Euphorbia which 
yields the “ Intisy ” rubber Vif Madagascar,* and it was conse¬ 
quently desired to ascertain whether the product was of commercial 
value. * ’ 

Specimens of the plant had been sent to Kew for identification, 
but it was ascertained on inquiry from the Director of the Gardens 
that it had not been possible to determine accurately the idehtity 
of the tree from the material forwarded. The plant may be a 
species of Euphorbia allied to Euphorbia mauritanica and 
Euphorbia Tirucalli, but distinct from both. It may be men¬ 
tioned that the “ Intisy ” rubber of Madagascar is derived from a 
species of Euphorbia which has been described as Euphorbia 
Intisy. 

Coagulated Vroduct. , 

The samples of the coagulated latex consisted of three large 
lumps, one of which was labelled: “ Found and prepared by A. C. 
van Maarseveen, of Potgietersrust, mixed with a few drops of sour 
lemon juice and boiled until coagulated. Fairly clean. 
27/2/06.” This sample weighed 15 oz .; it is referred to below in 
the table of analyses as Sample A. 

The two other pieces were unlabelled, and together weighed 
2i lb. They were identical in ajiparance, and were treated as one 
sample—referred to as B—in the analytical results. 

The material was hard, and was evidently of resinous character; 
it had*a slight yellow ctolour and possessed a disagreeable odour. 
In appearance it resembled the j)roduct known as “ Almeidina,” 
which is obtained in West Africa from a species of Euphorbia 
usually described as Euphorbia rhipsaloides, Welw. 

The chemical examination gave the following percentage 
results: — 


• 

# 

Material as received. 

Composition of dry 
material. 

A. 

B. 

A. 

B. 

Mois^re . 

28-9 

27-9 


% - 

Besin. 

65-8 

64-6 

78-5 

75-7 

Caoutchouc . 

13-8 


19-4 

20-9 

Proteid . 

0-5 

0-4 , 


0-6 

Insoluble matter 

1-0 

2-1 


2-9 

Ash . 

2-33 

2-30 

,3*28 

* 319 
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These results show that the product is of very resinous character, 
the dry material in each case containing over 75 per cent, of resin. 
The '8ubstan(!e returned as caoutchouc was, moreover, totally 
•unlike true rubber in properties, and on drying it became quite 
friable. 

Latent. 

The two samples of latex were labelled I. and II. Sample K 
consisted of 300 c.c. of'a thin yellowish-white latex, and was 
stated to have been obtained from a single tree in three-quarters 
of an hour. Sample II. 'consisted^if the same quantity of similar 
latex, whioli was obtained from two trees younger than that 
which yielded No. I.; the quantity,^ of latex represented, it was 
said, about three-fourths of that obtained in half an hour. 

Both latices were readily coagulated in the cold by the addition 
of a little alcohol. The addition of acids had little influence until 
the latex was warmed, when coagulation occurred—immediately 
if a dilute mineral acid was used, and slowly in the case of acetic, 
and citric acids. The solid products prepared by these methods 
were exactly similar to the samples'sent from the Transvaal. 

Latex No. I. furnished about 34 per cent, of dry coagulum, 
whereas the yield from No. II. was almost 50 per cent. 

Analyses of the dry coagulated products gave the following 
results: — * 



I. 

II. 

Besin . 

85-0 

92-8 

Caoutchouc 

14-4 

6'7 

Proteid. 

0-6 

0-3 

Ash . 

— 

n-2 


The product prepared from Latex No. I. corresponds generally 
in composition with the coagulated material sent from the Trans¬ 
vaal, but contains a little more resin. The other sample, No.*II., 
yielded a still more resinou.s ])roduct, but this is no doubt explained 
by the fact that the latex was obtained from young trees, in whudi, 
as a rule, the percentage of resin is higher than in older phfnt,s. 

Commercial Valve. 

Samples of the solid material were submitted for valuation to 
brokers, who described it as “ Almeidina ” of fair ordinary 
quality, and valued it at 8(1. to lOrZ. per lb. in London. Xl'ey 
added, however, that there is only a very moderate demand for 
such material here. 


Conclusions. 

The investigation has shown that this species of "Euphorbia 
growing in the Transvaal does not furnish a rubber-like product 
resembling that derived from Euphorbia Intisy in Madagascar, 
butt a resinous material very similar to the “Almeidina” from 
West Africa. In vie\».of the limited demand for almeidina, it is 
doubtful whether ^.h«*price quoted would make the collection of 
the product remunerative in the Transvaal, but this is a point for 
local consideratiorf. 
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II. (1907). 

This sample of latex, stated to be derived from a Euphorbiaceous^ 
tree called “ Mutlalamela ” by t#e natives in the Transvaal, was* 
forwarded for examiryation to the imperial Institute by the 
Director of Agriculture at Pretoria. ' 

The latex had partly coagulated during transit. The fluid 
portion had a slight acid reaction, and cojald be coagulated by the 
addition of glacial acetic acid, but not by dilute acetic or mineral 
acids; alcohol or acetone caused immedia^ coagulation. 

A quantity of the latex wils coagulated bj^ the addition of 
acetone, and after drying for );liree days in the air the resulting 
product was analysed. It had the following composition : — 

Per cent. 


Moisture ... , .. ... 19'5 ’, 

Eesin ... ... ... ... ... 61’5 

“ Caoutchouc ”. 15’9 

Proteid . 0‘5 

Insoluble matter . ... ... 2‘6 


The material is therefore of very resinous character, and the con¬ 
stituent returned as “ caoutchouc ” did not exhibit the characters 
of true rubber, but became friable on drying. 

This’ material is very similar in composition and> properties to 
the specimens of a product derived from another Euphorbia in the 
Transvaal, which are dealt with in the. preceding report. It could 
probably be sold as “ Almeidina,” tlie cun-eut value of which in 
tills country is fiO.if. i^er cwt. 

Euphori)I.\ “Ruiider” from Natal (1907). 

Two products staled to have been derived from the latex of 
specials of Euphorbia growing in Natal were submitted to the 
Imperial Institute for examination. 

No. 1. “ From the large tree Eupliorhia ” (weight 3 oz.).—A 
hard resinous substance of jiale yellow colour; it had a disagreeable 
odour, and contained a quantity of vegetable impurity. When 
placed in warm water it softened and became plastic and slightly 
elastic, but hardened again on cooling. 

No. 2. “ From a small species of tree Euphorbia ” (weight 
3 oz.).—This material was of similar character to No. 1, but was 
whit®, and not quite so hard. It softened and became plastic when 
warmed, but was not so elastic as No. 1, and remained slightly 
plastio on cooling. 

A chemical exiftninatiou of the two products gave the following 
results: — 



No. 1. 

No. 2. 


Per cent. 

Per cent. 

Moisture 

16-2 

13-4* 

“ Caoutchouc ” 

17-3 

15-9 

Resin . 

60'4 , 

66-6 

Proteid. 

1-6 • - 

* 1-5 

Insoluble matter 

4-6 

___ 

2-7 

Ash . 

3T5 

1-97 


21192 
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Tlie two products are very similar in composition and are of 
resinous character. The substance returned as “ caoutchouc ” in 
the analytical results possessg.d none af the properties of true 
rubber. 

Tliese products resemble the “ Almeidiria ” of commerce in cpm- 
jiosiiion uud properties, and could lu'obably be utilised for the same 
])urposes. t 

“ Rubber ” from Southern Rhodesia (1906). 

Tln.s sample cff rubber-like n/aterial was forwarded from the 
Agricultural Department at Salisbury, Southern Rhodesia, hut no 
information was sif])plied regarding its botanical origin. 

The material was in the form of a thick cake, which weighed 
li ,')z. It was black externally and dark grey within, but the 
frbshly-cut surface soon blackened on exjlosnre to air. It had a 
disagreeable odour, and (contained a considerable quantity of im¬ 
purity in the form of grain husks. Its physical characters showed 
little resemblance to true rubber, as it was sticky and exhibited 
little elasticity and tenacity. 

The material was analysed and furnished the following 


results:— 

Material as 

Composition 

i 

received. 

of dry material, 


IVr cent. 

Per cent. 

Moisture 

34-6 

— 

Resin . 

36'7 

56-1 

“ Caoutchouc ’■ 

2P0 

32-1 

Proteid. 

1-6 

2'4 

Insoluble matter 

6-1 

9-3 

Ash . 

4-62 

(Te,. 


It will be seen from these figures that the material is of very 
resinous character, over 56 per (sent, of resin and 32 per cent, of 
“ caoutchouc ” being present in the dry material. The^ubstance 
returned as “ caoutchouc ” was of very inferior quality and exhi¬ 
bited little elasticity or tenacity; it was, in fact, unlike true rubber 
either in appearance or properties. 

It is evident from these results that this product from Southern 
Rhodesia is of very inferior quality, and that it would not be suit¬ 
able for technical use as rubber. It might be possible to utilise it 
for certain purposes for which Pontianac, Almeidina and other 
similar products are now employed, but it would only fetch a very 
low price in the market, and it is doubtful whether its collection 
in Southern Rhodesia would prove remunerative. 

“ Gutta Percha ” FROM SnuTiTERX Rhodesia (1907). - 

This sample of so-called “ gutta percha ” was obtain^ from 
Roinagundi, Southeni Rhodesia 

The sample, wh^i weighed about 1 oz., consisted of a cream- 
coloured substAdce which was rather friable and evidently of 
reainous nature, It became soft and plastic on immersion in hot 
W^ter, but hardened again on cooling. 
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The sample was too small for oomplete chemical examiiiatioiij 
but the following determinations were made: — 

Material as CompositioB 
, received, of dry material. 

Per cent. Per cent. 

Moisture *. 3.7-5 _ 

Resin . 44-6 ^'1-4 

Insoluble matter ... 3-5 5-6 

Ash . 3-0 4-8 

The results show that the material is of very resinous character. 
It was found to contain no gutta, tli^ characteristic constituent of 
gutta percha, but a small amount of inferior ruober-like substance 
was present. • ^ 

The material therefore resembles the Almeidina of commerce, 
and could possibly be utilised for the same purposes. It would be 
t[utte useless ns a substitute for gutta percha. • 

A much larger sample would be required for commercial valua¬ 
tion, but it may be stated that the present value of Almeidina is 
about 50.?. per cwt. in London, and this product from Southern 
Rhodesia would not realise m«re than this juice. 

No infonnation was supplied regarding the botanital source of 
the material, but, like Almeidina, it may be derived from a. 
Euphorbiaceous tree. 

“ Almeidina ” fuom Southern Nigeria ^1905). 

This sample of material was described as “ Almeidina,” but no 
information was supplied regarding the botanical source of the 
jiroduct. 

The specimen consisted of a single cake, weighing Hi ozs., 
which was light brown externally and iihitisli within." The 
material was hard and slightly sticky: it exhibited no elasticity 
and only feeble tenacity, and was evidently of resinous nature. 

(lb analysis it gave the following results: — 


Moisture 



Per cent. 
7-0 

Resin 



67-6 

Caoutchouc 



23-6 

Insoluble matter 



1-8 

Ash . 



... ~l-3 


The material therefore consists principally of resins, and the 
isolated caoutcliouc was only of poor quality. 

In appearance, composition and general projierties this material 
fron» Southern Nigeria somewhat resembles the product exported 
from Portuguese West Africa under the name of ” Almeidina ” or 
” Potato gnm,” and could no doubt be sold as .such. The normal 
price of tliis product in the London market is about dd. per lb., and 
as there is only a limited demand it is usually slow of sale. 
Recgntly, however, there has been a scarcity of this mat«rial in the 
market, and holders of stocks have been asking 6d. per lb. 
The former price, viz., about 3d. per lb., is probably all tb^t a 
large consignment of this product from S^thern .Nigeria would 
realise, and it is a question for local con si flection wliether such 
a price would be remunerative, - * 

21192 
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aUTTA percha and balata. 

„ Guita Peecha. 

Gutta percha is obtained fconi a ndinber of species of Pala- 
qiiium, belonging to the natural order Sapotaceae, which are 
natives of the southern p6rtion of the Malay Peninsula, Sumatra, 
Banca, Borneo, Celebes, the Sulu Islands, and the Philippiims, 
The trees are not indigenous in Java, but have been introdu(^ 
into that island. ' 

The best quality of gutta percha is furnished by Palaquium 
Gutta, P. ohlongiifoliuiii, and P.fbomeen.se. The second of these, 
P. ublungifolium, is considered by many botanists to be only a 
variety of P. Guttu and not a distinct species. Other species of 
Palaquium and Payena furnish gutta percha of second quality. 
Until recently there has been considerable confusion regarding the 
bathnical identity of many of the trees 'yielding gutta percha, 
owing to the difficulty of obtaining authentic flowering sijecimens, 
and to the fact that in the different districts of the Malay Peninsula 
the same native names are applied to distinct species. 

Palaquium frufta, which may be regarded ns the principal source 
of gutta percha, is a large forest tree with a straight cylindrical 
irunk. Sj)ecimens up to IhO feet in hc'ight and 4 to 5 feet in 
diameter have been recorded. The tree is easily recognisable in 
the forest by, its leaves which are coppery gold colour on the under 
surface and dark glossy green on the upper. In a mature tree the 
leaves are about 2 indies long, but they are much longer in the 
young plants. 

The natives obtain the gutta percha by felling the trees and 
making incisions right round the trunk at distances of 9 to 12 
inches or even less. The latex either coagulates spontaneously in 
the cuts and is scrajied off, or it is collected in vessels placed under¬ 
neath, and is subsequently coagulated by boiling. The,gutta 
])ercha thus obtained is afterwards softened in warm water and 
made up into blocks of various sizes. The yield of gutta percha 
obtained from a mature tree by this process varies very ,Consider- 
ably, but is usually not more than 1 lb.; ca.ses are however 
recorded of very large trees which have furni.shed as much as 

lb. of gutta percha when felled. 

The native method of obtaining gutta percha has resulted in the 
destruction of large numbers of the trees, and in the Federated 
Malay States it has been necessary recently to adopt measuijes for 
the protection of the existing trees, and for planting them in 
suitable districts. Plantations of the. trees have also been formed 
in Java. Attempts are being made to obtain*the gutta percha 
by tapping the standing trees instead of felling them, and also to 
extract by mechanical processes the gutta percha present in the 
leaves of the plant. 

‘ Balata. , 

iBalata is the product obtained on coagulating the latex of 
Mimusops globosa, G^aertn., a large tree belonging to the natural 
order Sapotacese^hich is a native of British, French and Dutch 
Ottiano, Venezuma, Brazil, Trinidad, and Jamaica. In British 
Guiana and the‘West Indies the tree is known as the Bully or 
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Ballet tree. Balata resembles ga^ percha in composition anc 
properties, and is the best natural substitute for the latter pro 
duct. • ^ ^ 

The trees are tapped making zig-zag incisions in the barl 
which are so arranged ^lat the latex fljws from one to the othe: 
doirn to the base of the trunk. It is then either foured inti 
shallow wooden vessels and allowed to coagulate spontaneously 
^TOen sheet balata is formed, or it is coagulated by boiling am 
the balata made into lumps. The product varies in colour fron 
grey to pinkish-brown. The yield varies but it is stated ti 
average about 5 lb. of dry balatj per kree in Brktish Guiana. 

A number of other species of Mimusojis furnish products re 
sMiibltng balata, but much inleaior in quality*. 


Gutta Pehciias feom the Steaii’s iSetti.kments (1904), 

These samples of gutta percha were forwarded from Penanj 
for the purpose of ascertaining their chemical composition am 
commercial value. 

The specimens reci'ived were ;fs follows: — 

1. /Sample of gutta percha and about 50 lb. of iried leave 
of the species of Palaquium (I’alat/iiivin pusfvlaficvi?) know] 
in tile State of Perak as “ Gutta Taban Putih.” 

2. Sample of “ Gutta Simper ” {Palaquiitm Maiugayi). 

d. Sample qf “Gutta Taban Chain” (/’alaqvium poll, 
anihum 'i ). 

4. Sample of “Gutta Minjato ” {Haxsia sj).;') from Langkaw 
Islands. 

5. Sample of “Gutta Susu ” {Dyerti sp.) from Langkav 
Islands. 

G. “ Gutta Taban Merah ” {Palaquiitm (lutta) from Penan 
forests. 

Tl* specimens Nos. 1, 2, 0, and (i were collected under tl 
supervision of European forest oflicers in order to ensure the: 
authenticity, and they therefore represent the products of tl: 
ditferenf species of Palaijuium without any admixture wha 
soever. 

Information was particularly desired concerning speciinei 
Nos. 1 to 5, and of these, No. 1, Gutta Taban Putih, was staff 
to be the most imjiortant. 'I'hi.s gutta is derived from a tro' 
probably Palaquivm. pvxtidafvvi, though the species is a litt! 
uncertain at present, which is the most abundant of the Pal. 
quiums in the State of Perak, as it will grow at elevations i 
over 18,000 feet. If the gutta percha yielded by this speci' 
lU'oved to be of g?)od quality it was proposed to establish extensr 
plantations of the trees. 

Numerous proposals have been made during recent years 
extract the gutta percha from the leaves of the Palaquium 
thereby obtaining an earlier yield from the plantationstffanwou 
be possible otherwise. A large sample of the dried leaves of i] 
tree yielding the Gutta Taban Putih was foj'warded, therefore, 
that experiments could be made to determine the* amount ai 
quality of the gutta percha contained in them, and the feaeibili 
of extracting it upon a commercial scale. 





424 


COLOSIAL EEPOBT8—MISCELLASBOUS. 


The leaves were found to contain about 2 per cent, of pure 
gTitta, equivalent to a yield of 5’6 per cent, of gutta percha of 
similar composition to tire sample of (rutta Taban Putib sub- 
emitted for examination. The average yield of gutta percha 
obtainable from the fresh leaves will,'.howevei', have to j)e 
determined liy experiments conducted mi the spot. 

The ])roce.sse.s which have been employc'd for extracting gutljf 
percha from leaves by means of solvents do not appear to have 
been a commercial success, and it .seems probable that a mechani¬ 
cal process would give .better results, especially if the fresh 
leaves are to be treated in tlfe troifics. A process depending upon 
the digestion and agitation of the icrushed leaves with hot water 
in suitable machines may be suf>gt“.sted tor experimental trial. 
The gutta. percha in fresh leaves could possibly be readily 
separated by such treatment and could be easily washed free from 
vegetable impurities. A method of this kind, if successful, would 
be much preferable to, and cheaper than, any process involving 
the use of solvents. 

In view, however, of the great, superiority of Gutta Taban 
ilevah pveiv, the other varieties of guttji percha, it would be 
de.sirable in any experimeut.s on tlie subject to use the leaves of 
that tree, as they would in all probability furnish the be,st results. 

(. Jfescriijtinn nf Snni/Ae«. 

No. 1. Gutta Taban Putih, from Paluqnivm, pmiulaUim't 

The specimen was a conical mass which varied from brown to 
hlulsli-biack externally, but wlieii freshly cut it was almost wliite 
within. It was hard, very tenacious, and contained very little 
foreign matter. On immersion in hot water it softened, becoming 
pla.stic, hut not sticky, and could he readily moulded, after which 
treatment it returned to its original condition on standing. 

No. 2. Gutta Simpor, from Puhiquiuni Maini/ayl. Thitf'was 
a rounded <oke, light brown externally, but whitish within, which 
Jiad a distinct cinnamon odour, and contained a small amount of 
foreign vegetable matter. It was bard in the mas.s, but the inner 
portion,s were easily friable, wdiereas tlie outer layers were tougher 
and somewhat laminated ; the greiiter part of the sample was easily 
reduced to coarse powder in a mortar. It became plastic, but not 
sticky, when immersed in hot water, and the water acquired a 
slight yellow colour. After this treatment it hardened somewhat 
on standing, but exhibited little tenacity, readily breaking when 
bent. 

No. !i. Gutta Tabaii C'baia, from Palaquium pulyanflivvt? 

Tlie specimen was a small rounded ma,ss, Which was brown 
externally but much lighter within, and contained a small quantity 
of vegetable matter. It wa.s hard in the mass, arfd exhibited 
considerable tenacity; small pieces were slightly elastic, and 
softened fi little when held in the hand. When placed in hot 
wajer it behaved exactly like the preceding specimen, but ex¬ 
hibited much greater tenacity after cooling. 

No. 4. Gutta Miniato, from Bnmn sp? From the Langkawi 
Island^ 

Iflie sample was a rectangular cake, dark brown externally, but 
Ugljt brown within, which exhibited a laminated appearance when 
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For comparison, the percentages of gutta, resin, and dirt have 
been calculated for the dry material as follows:— 


€ 

i. 

No. 1. 
Gutta 
Tahan 
Putih. 

No.,2. 

Gutta 
‘ Simpor. 

Nol 3.' 
Gutta 
Tahan 
Chaia. 

No. 4. 

Gutta 

'Minjato. 

No. 6. 

Gutta 

Susu. 

No. 6. 
Gbtts 
Tabaq 
Merah. 

_-/ 

Gutta... .. 

38-5„ 

45-5 

52-G 

23-0 

2-4 

760 

Besin. 

53-5 

46-0 

44-0 

72-0 

8G-7 

150 

Dirt and insoluble 
• matter. ^ 

8-0 

8-5 

3-4 

5-0 

! 10-9 

j 

S-0 

Ash (included in dirt) 

0-77 

2*16 

i _i 

, 1-G4 

__r. 

()-7 

0-9 

,1-0 


These results show that the sample of Gutta Tahan Merah, No. 6, 
whic^ represents the highest class of gutta perc.ha, is of excellent 
quality, and far superior to any of the other specimens. The 
Gutta Tahan I’utih, No. 1, contains a much higher percentage 
of r(>sin, and is, therefore, very inferior in (juality to No. G ; the 
gutta which it contains is howeve^' strong, and of good quality. 
Gutta iSimi-MX’’, No. 2, is also an inferior grade of gutta percha, 
owing to the prc'seuce of much resin, hut here again the actual 
gutta is of good quality. The Gutta Tahan Chain, No. d, is a 
very similar material to Nos. 1 and 2, hut contains a little less 
resin, and its gutta is of rather bettor quality. The Gutta Min- 
jato. No. 4, and Gutta Susu, No. 5, are not true gutta i)ercha8, 
since they contain no proper gutta. The “ gutta ” obtained from 
No. 4 was a friable and somewhat waxy substance, possessing little 
or no strength, whilst No. 5, which resembles Pnntianac, con¬ 
tained no gutta, but a quantity of rubber-like material, which 
was completely dissolved with the resin on treatment with ether. 
Neither of these samples could he utilised for insulating purposes. 

For comparison with the foregoing results, some analyses by 
Dr. Obach of similar samples of gutta percha of known botanical 
origin may be quoted (.see Journal of the Society of ArUt Vol. 
XLVI., pp. 125 and 12T). 


specimens of Gutta Percha collected'i 
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The results of the chemical examination of the present series 
of samples are in general agreement with the previous analyses 
just given. Tlie sample of Gutta Taban Putih analysed by Dr. 
Dbach was of rather better ciualtty than that now under notice, 
whereas the present samples of Gutta Sim^or and Gutta Taban 
Ghaia are distinctly better'tlian the earlier ,specinien.s. It will 
be noticed that the botanical souriies of Gutta Taban Putih and 
Gutta Taban Ghaia are transposed in the two series. 

I'liinimrcia] Vdlue. ■ 

The .samples wen.' subn'iithid for^ valuation and technical trial 
to manufacturers using large (juantities of gutia ])ercliu, who 
reported tliat, as thv result of tljdij’ examination, they valued 
the .siK'ciniens as follows: — 

Noj 1, Gutta Taban Putih, 2.V. per 11). 

Nt! 2, Gutta Simpor, 1.'-. (W. per lb. . 

No. H, Gutta Taban Ghaia, 2i'. id. per lb. 

No. 4. Gutta Mlnjato, no use for insulating purposes. 

No. 0 , Gutta Susu, no use tor insulating purposes. 

No. (), Gi^tta Taban Merab, G.s.‘per lb. 

The prict; of the last sample may be taken to represent the 
market value of the higliest grade of gutta percliu, subject to 
fluctuations, and it is evident, therefore, that Gutta Taban Put ill 
of similar (piality to the present specimen will only commun'd one- 
third the price of this. It will be noticed, too, that a higher 
value is assigned to the Gutta Taban Ghaia than to the Gutta 
Taban Putih. The Gutta Susu would fetch the market price of 
Poutianac. 

(Jonrliisiiiiis. 

This empiiry has shown, therefore, that tlie Gutta Taban Putih 
is very inferior in (piality to the Gutta Taban Merab, and that 
it is only worth about oiie-third the price of the latter. No in¬ 
formation has been furnished regarding the relative yields of 
gutta percha obtained from the two trees in these experiments, 
but previous investigations upon this point seem to indicate that 
there is no great difference in this re.si)ect between the two species. 
If this be so, the establishment of extensive plantations of the trees 
yielding Gutta Taban Putih could not be lecmumended in any 
locality wliere the much more valuable Taban Merab trees can be 
succeB.sfully grown, as there can be no doubt that the latter would 
give the best financial results. If the Taban Putih trees can be 
grown at higher altitudes than the other species, it would probably 
be advantageous to establish suiiplementary jilantations of; them 
in suitable districts. The trees yielding Gutta Taban Ghaia may 
also be worthy of further exiierimenfs if they are suitable for 
cultivation in'any districts where Taban Merah tress cannot be 
grown, since the gutta percha furnished by them appears to be 
slightly Superior to the Gutta Taban Putih. 

' Gutta Pbeoh.i feom Federated Malay Htates (1907). 

♦ 

This sample oJbriAta percha from Perak was stated to have been 
obtaintd by tapprng the standing trees and to represent the pure 
product fumisheh by Palaquium Gutia. 
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The sgmple weighed about 4^ Ib., and consisted of a number of 
somewhat flattened balls of different sizes. The balls presented a 
mottled appearance, the 'colour varying from dirty white to pale 
brown; most of tliom were \rtiite internally, but a few were 
^eddish-brown. The»gutta percha appeared to be^free from ex¬ 
traneous vegetable matter. It was tenacious and very hard, but 
softened in hot water, becoming plastic but not sticky, and 
regained its original condition on cooling. 


A representative sample selected from several balls was analysed 
with the following results:— < 

'^iutta perclia 

• received. > 

Per cent. 

Moisture ... ... 14‘8 — 

(lutta ,. 70-1, 82-d 

Resin . KHt 16-3 

I’l'oteid ... ... O’f) O'G 

Insoluble matter ... 0'7 0'8 


Composition of 
dry gutta percha. 
Per cent. 


Ash ... 




Tltese results show tliat the material is of excellent quality and 
contijius a higher percentage of gutta tiian is usually found in the 
better grades of gutta percha wliich a])pear in commerce. 

In accordafu'c with the request of the Conservator of Forests a 
sample of the gutta percha was forwarded to a firm of manufac¬ 
turers for technical trial and valuation. After submitting the 
material to tests the firm reported that it appeared to be of very 
good (piality and excei>tionally free from diif and water. The 
loss on washing was consequently only small, but it was considered 
doubtful whether commercial consignments could be obtained 
eqijjil in this respect to the small samjile. The value of a con¬ 
signment of gutta percha of similar quality to the sample sub¬ 
mitted was given by the firm as between 8i. and ffi. per lb. in 

LondtRi. 


Gutt.v of Palaquium petiohirc fhom Ceylon (1903). 

These samples of gutta were stated to have been collected from 
one species of tree only, viz., F/ilaquium pvtiolare, Engl., grow¬ 
ing; at Hinidoon Kanda, South-West Ceylon. Three distinct 
samples, prepared by different methods, were submitted: — 

Ne. 1. “20 balls, each prepared by rubbing the latex in palm 
of hand.” • 

No. 2. “ 1 ball prepared by rubbing in palm of hand after the 
greater part of the water had been driven off by slow heating for 
two hours.” 

N^. 3. “ Thin layers prepared by evaporation a4 ordinary 
temperature of air. Exposed to air for over three mouths.” 


Deteription of Sampte$. * 

No. 1. The balls ranged from 1 to 2 inches in diameter and 
had a smooth shining surface; externally the colour varied^om 
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yellowish-white to brown, hut infernally the freshly broken stu- 
face was milk-white, turning yellowish-white on exposure to the 
air; th4 fracture was smooth and the bdlf was quite free from 
fo!reign Vegetable matter; when 'whole tliey had no odour, but 
when freshly broken a slight sour smell was noticed. The balls 
were fairly hai'd and withstood a sharp blow without fracture, 
but small pieces were rather friable and showed no toughness; 
the material was easily reduced to a coarse powder in a mortar. 
On holding a piece in the hand it softened so that it could be 
moulded, and on immersion in hot water it became very sticky 
and plastic; after the latter treatment the juass took some time 
to harden, and at the end of two days it was still fairly flexible. 

No. 2. The ball was about 2 inches in diameter and was almost 
identical in appearance and properties with sample No. 1. The 
only differences noticed wer(> that on standing exposed to the air 
it developed a slight reddish i.inge, which was afterwards lost as 
it gradually darkened, and that after softening in water it took 
longer to liarden. 

No. 3. This was an aggregated mass formed of tliin plates of 
the gutta which had adhered together; these were dark brown in 
colour externally but nearly white within. The platets were, 
brittle, breaking easily with a smooth fracture, but when 'held 
in the hand thPy softened so that they could be bent without 
breaking, and finally could be moulded in the fingers. In other 
respects it resembled sample No. 1, but took longer to harden 
after immersion in hot water. 

Remits of Examination, 


The three samples as received had the following composition; — 


— 

No. 1. 

No. 2. 1 

No. 3. 

_s_ 


Per cent. 

Per cent. 

j Per cent. 

Moisture . 

9-G 

5-0 

1-3 

Besin. 

G2-3 

fiS-G 

G8-0 

Ontta ?. 

24-6 

25-0 

25-! 

Dirt . 

3-5 

t-4 

5-G 

Ash (ioclnded in dirt) 

1-05 

0-G5 

1-25 , 


For purposes of comparison the percentages pf resin, gutta 
and dirt may be expressed on the dry material as follows; — 


' 4 

No. 1. 

No.' 2. 

No. 3. 

t 

Besin ... 
Gntta ?... 
Dirt ... • 

... 

4 

i 

•••r 1 

.SS . ... i 

1 1 

Per cent. 
68-9 

27-2 

3-9 

Per cent. 
72-2 

26-3 

1-6 

Per cent, 
68-9 

25-6 

6-6 
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These results show that the wmples are very uniform in com¬ 
position, the only considerable variation being in the amoimt of 
insoluble matter (dirt^ present. Sample No. 2, which hlid been 
prepared by heating, contained the largest amount of resin, bht 
otherwise the different methods of, preparation had apparently 
’ little influence upon the composition of the produtft. 

It was clear from the physical properties of the samples that 
the gutta percha is of inferior quality, and this opinion was 
confirmed by the large percentage of resinous substances found on 
analysis. Moreover, the “ gutta ” obtained^ from it did not ex¬ 
hibit the characteristic proJ)erties’ of the substance from true 
gutta percJia, being friablq, devoid of strength, and softening 
wlien held in the fingers. ’ It fact no true gutta was present in 
any of the samples. 

Material of this character possesses no value for insulatiJ^ pur¬ 
poses, and the brokers to whom it was submitted for commercial 
valuation stated tliat it would only be worth about l^d. per lb. 

SUYCIIBLLES. 

.i 

“ Gutta percha ” from the Capuciii tree, Nortliea seychellana 

(1904). 

The Capucin tree, Northca sct/rhe/liiva, is a member of the 
natural ordop Sapotace.x*, to which tlie trees yiefding true gutta 
Iiercha (Palaqumm Gutta, etc.) also belong. Its latex is said to 
flow freely on lapping. 

The two samples of tlie product liad been prepared in different 
ways, one by lieating the latex at 100° C., and the other by 
evaporating it to dryness in a cool place. 

No. 1. “ Capucin milk coagulated by heating at 100° C.” 

jpiie sample consisted of two circular cakes, each about three 
inches in diameter and one-eight of an inch thick, which to¬ 
gether weighed 30 grams. I'he material somewhat resembled 
gutt^percdia in appearance and properties. It was greyish-white, 
fairly hard and inelastic in the mass; it jcossossed a slightly 
fibrous structure but exhibited little tenacity, the cakes breaking 
easily with an irregular fracture. Small pieces softened and 
could be moulded when held iu the fingers. When treated with 
hot water the materia] become soft and sticky, but hardened again 
on, standing. 

No. 2. “ Capucin milk coagulated by evaporation to dryness, 
temperature 24° C.” 

This was a single cake, weighing 103 grams, which was light- 
brown externally but greyish-white within. It showed a 
laminated structure, and was much more brittle than the pre¬ 
ceding specimen, with which it otherwise agreed in properties. 

£ preliminary chemical examination showed that these products 
from the Capucin tree are more closely related in composition 
to gutta percha than to rubber, as thej^^contain no caoutchouc 
but a substance similar in character and properties to gutta, the 
characteristic constituent of true gutta percha. The following 
figures were obtained on analysis: — 
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t. 

T" .. 

Material as 
received. 

Composition of dry 
material. 

. No. 1. 

No. 2, 

No. 1. 

No. 2. 

Moisture.. 

Eesin . 

Quits . 

Insoluble mutter .t. ...' 

Per cent. 
3-1 
67-4 
20-1 
. 9-4 

Per cent, ii Per cent. 
12'.5 — 

55-0 69-5 

10'2 20'8 

21-7 9-7 

Per cent. 

03-5 

11-7 

24-8 

Ash .^ 

7-5 c 

_t 

8-2 ' 7-7 

»-4 


These results show that the material is largely composed of 
resinc, and that only small amounts of the gutta are preseil. 
The gutta is of inferior (piality to that obtained from true gutta 
pendia, being very deficient in strenglh. It is noteworthy that 
almost the whole of tiie ash from both specimens consisted of 
lime. Material of this character Would have little commercial 
value. 


Bai.at.\ from Bri’J'i.sii Guiana (1908). 

i. 

Specimens of balata and of the latex of the “ Bastard Bullet ” 
tree from British Guiana have bfcn received at ilie Imperial 
Institute for examination. 

Tlie balata was desiTibed ns a very fine specimen of tlie pro¬ 
duct, and was of guaranteed purity. It consisted of a sheet of 
balata from i to | inch thick, which was jiale reddish-brown, 
free from impurities, and evidently of very good quality. 

It had the following compn,sitiou: — 



Balata as 

C'omi)Osition 


received 

of dry balata. 


Per cent. 

Per cent. 

Moisture 

. ]•!) 

_ 

Gutta ... 

. 49-7 

f)0'7 

Resin 

. 44-0 

44-8 

Proteid ... 

. .‘V8 

:V9 

Ash 

. 0-fi 

O-fi 

results of the 

< 

analysi.s show that the balata is of verv 


good quality, the percentage of gutta being iiigher tham that 
usually found in commerical consignments of the product. It 
was valued at 2s. Z\d. per lb. in London. 

The latex of the “ Bastard Bullet ” tree was also examined in 
order to determine the nature of the material which it fumishej. 
On heatiAg the latex it gradually thickened, becoming jsemi- 
soli.d, and on standing the mass slowly solidified. The product 
thus obtained was a pink brittle substance, quite devoid of 
tenacity, and evidently of very resinous character. The diluted 
latex _^as readily Coagulated by the addition of alcohol, and a 
quafitity of the marterial was prepared in this way for examination. 
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The analysis of the dry substance gave the following results; — 

Per cei>,t. 

Besin ...» '. 70’6 , 

Ash . 6-7 

The residue left after the extraction of the resfti was a white 
friable powder, quite unlike the gutta of true balata. 

It is evident from these results that the product from the 
“ Bastard Bullet ” tree is a resinous material differing widely in 
composition and properties from true balata. In consequence, 
the inclusion of the latex .vf this tree wlflen collecting balata 
should be avoided. 

B.4I..AT.A FUOM Venezuela. 

Balata {li/im'v.cnpn r/lnhriKa) from Venezuela (1907).-' 

A block of balata. mea.suriug about 8 inches x inches x Sc¬ 
inches. It was (lark grey in colour, fairly (dean, hard, and very 
tenacioiLs. 

The balata had tlie following composition; — 

Per cent. 

Moisture. I'S 

* Qutta . 45'7 

Itesiu . * 44‘2 

Proleid . H'O 

Insoluble matler ... ... ... rvJl 

Ash .~~... 1-28 

This samjilc of balata is ot good (pialily, .TgT(‘eing well in eoni- 
jiosition with the average figures for coramercinl consignments. 
It,was valued at l.v. ~h/. per lb. in I/ondon. 

L.atex of sp. fhom Soi tiiehn Nkiebta (1907). 

TlSs sample of latex wj.s stated to have been derived from a 
species of Mimunops, probably Mivnisops Djat'e. 

The latex was very thick, of grey colour, and itad an unpleasant 
odour. It contained a large (juantity of vegetable impurity. 

The latex was found to be readily coagulated in the cold by the 
addition of glacial acetic acid, dilute alcohol or acetone. 

•400 grams of the impure latex were diluted with an equal 
volume of w.ater and strained through muslin; the residual 
impurities weighed about IbO grams. The weight of the solid 
coagulum obtained, after drying in the air, was about 200 grams. 

Tlte solid material had the following conqmsition: — 



Per cent. 

Moisture. 

. 14-7 

Gutta ?. 

. 27-6 

Resin 

. 661 • 

Proteid. 

. „• .... 1-0 

Insoluble matter 

» ... 0-6 

• 

Ash . 

. •... 0-46 
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The material therefore consists largely of resin, over 66 per 
cent, of this constituent being present in the dry product. 

The substance returned as “ gutta ” did not possess the 
characters of the gutta of true gutta percha. It was a very 
friable material which became coherent and plastic on immersion 
in warm water but had no tenacity; it returned to a friable con¬ 
dition on cooling. 

The material could not. be utilised as a substitute for gutta 
percha and would have very little commercial value. 


Latex or Mimmops multinervis' from Southern Nigeria 
(1910).. ^ 

The latex, which had not coagulated during transit, measured 
about one pint. On removing the cork a small quantity of gas, 
possetsing a disagreeable o'dour, was given off. 

On coagulation the latex furnished a sticky product which 
hardened and became brittle on standing. The yield of the dry 
material amounted to 29 per cent, of the weight of the latex. 

An analysis^ of the dry material gave the following results ; — 


Gtutta ? 
Resin 
Proteih 
Ash 


Per cent. 
29-3 
(id-l 
3-3 
P3 


The constituent returned as gutta in the ann]y.sis was a some¬ 
what friable material, which sot'tcued and became plastic, on 
warming. 

It is clear from the analysis that the product obtained from the 
latex of Mimusopx mvltin/'rvis is of resinous nature, and on 
account of its brittle character it is not likely to be of coinmertial 
value. 


APPENDIX. 


The XItiusation op the Seeds op the Para Rubber Tree. 

In view of the interest which is now being taken in the possibility of 
utilising the kernels of Para rubber seed as a source of oil and feeding cake 
for cattle, it seems desirable to summarise for general information 'the 
reports which have been made by the Imperial in.stitute on the subject. 
The commercial value of the oil as a substitute for linseed oil has been»fully 
established, and consignments of the oil or of the driedekernels would be 
readily saleable at prices depending on the current value of linseed oil. 
Feeding trials have been made on a small scale with Para rubber seed cake, 
and have given satisfactory results, but further trials extending over a 
longer period are required before the value of the material as a cattle food 
can be defini^'ely stated. 

* I .—Para Rubber Seed and Para lluhber Seed Meal (1903). 

, Specimens of Para rubber seed and of meal prepared from them were for¬ 
warded to the Impenafc.Inrtitute in 1902 from the Straits Settlements and 
the Federated Malay States, and the results of their examination are given 
in the following report: — 
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Para Bu^be.r Sped. 

The kernels oonstitnte about 60 per cent, by weight of the whole seeds. 
On extraction with light^ petroleum they, yielded 42-8 per cent? of oil 
(specimen A), whilst the whole seed (husk and kerrfel ground together) fui« 
nished 20 per cent, of oil (specimen B). 

• The oil obtained from ttie kernels alone i^clear, of light y^low colour, and 
has an odour somewhat resembling that of linseed oil. It belongs to the 
I class of drying oils, .and yields a clear, transp.arent film when allowed to dry 
by exposure to air. The busks contain ^ solid fat which has a high 
saponification number and a low iodine value, but since the amount of this 
solid fat ill the husks is very small it makes but little difference to the 
properties of the oil obtained from kernels aiwl hiisks^roiind together. The 
following table gives the con.stantsdound for both sjiecimens of the oil, those 
of linseed oil being added for conyiarison : — 



Para Rubber 

Para Rubber ! 



.Seed Oil. A. 

Heed Oil. B. I 

Linse^ Oil. 


(from kemeK 

(from whole ; 


only). 

seed). 


.Speoific gravity at C. 

Free fatty aciaa— 

Aoid value... ... . 

o*9;i02 

OMir, 1 

O'Oell—0*937 

' 10-7 

10*0 


Calculated as oleic acid. 

6-4 o/„ 

9*n 9 . 


Rfiber value . 

195*4 

1903' 


Neutral oil . 

S'l-O r/„ 

!I0-I % ' 

ao-B % 

Saponification value. 

lodine^^alue ... . 

101*8 

193MI 

190—195 

1*28*3 

1‘21**2 

170—1!I4 


On saponification with caustic soda, Para niblier seed oil yields a rtvther 
soft soap of yellowish colour. It was found that the time required for the 
complete saponification of this oil is about half as iiiuch again as that 
required in the ca.se of olive oil. 

I'tirii Itnhhrr Siitl Metd. 

TJje sample consi.ste<l of about 7 Hi. of finely ground meal of pale buff 
colour; it «'ns free from husk, ami ]>ossesse(l the pleasant odour characteristic 
ot oil meals 

raetion and Kj’aminaii^tn af the (H! rantaniril In ihe lUcnl. 

On extraction with light petroleum, the meal yielded 3(M jier cent, of an 
oil which had a slightly rancid odour, and, on standing, solidified as a soft, 
crystalline, yellow mass, it fnrnislied the following constants: — 

Specific gravity at 1.')° t', ... ... ... 0'911 

f Acid value ... ... ... 1.30'5 

• Free fatty acids < Free acids (calculated as 

( oleic acid) . OicG jier cent. / 

• Neiitr.al oil ... ... ... ... ... 34'4 ,, 

K.ster val^ie ... ... ... ... ... Gii’2 

Saponification value ... ... ... ... IHfi'T 

Iodine value ... ... ... . . ... 13G'2 

When heated, the oil began to melt at 19° C.. and was a clear liquid at 
28° t!. It had very marked drying properties, and yielded a solid, trans- 
jrareBt film. On saponification with caustic .soda, the oil furnished a rather 
soft soap of a yellowish colour. 

In the following table, the constants and properties of the oil extracted 
from this sample of meal are contrasted with tlufce of the pil obtained from 
the freshly crashed decorticated seeds; the constaflts^if linseed oil are again 
added for comparison. • 


2U92 
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” — 

Oil extracted ! 

from Para 
I(.ubber Seed 
HeA 

Oil extracted from 
decorticated 
Para.Rubber Seeds 
(freshly orushed). 

Linseed Oil. 

yield of oil, per cent. . 

86*1 

42*3 

83-88 

Physical state . 

Solid below 
19° C. 

Liquid at 16°C. 

Liquid at 16°C.. 

Specific gravity 16°/16°C. 

FW fatty acids, per cent, (calcu¬ 
lated as oleic acid). 

, 0*911 

0*9302 

0*981-0*937 

66*6 

6*4 

— 

Iodine value . 

136-2 

128-8 

170-184 


It will be observed that the oil extrac'ved from the meal was solid, whereas 
that obtained from the freshly ground seed was liqiiid. The difference is 
due to the large proportion (65'6 per cent.) of free fatty acids present in the 
formpi', whilst the latter contained only 6'4 per cent, of free acids. The cause 
of this difference in the two oils has been investigated, and it has been found 
that after the seed has been crushed the oil gradually undergoes decomposi¬ 
tion, owing to the action of n hydrolytic enzyme contained in the seed. 


Anali/sis of the Mmh 


The meal furnished the following results on analysis: — 


. ver cen 

Moisture . Q-l 

Ash . 3-63 

Fibre . 3-4 

Oil . 36-1 

Proteids . 18-2 

Carbohydrates . 29‘67 


The ash was found to contain 30-3 per cent, of phosphoric acid (calculated 
1 * 205 ) present in the form of phosphates, which is etjuivalent to 1'07 per 
cent, of phosphoric acid in the meal. ’ 

The results of this examination of the Para rubber seed meal indicate that 
the material thus prepared could neither be used as a feeding stuff, owing to 
the presence in it of large quantities of free fatty acids, nor for tlw expres¬ 
sion of Para rubber seed oil since the latier has been largely decomposed. 
It is probable, however, that if the oil were expressed from the decorticated 
seeds, the residual cake could be utilised as a feeding material, as is shown 
by the following comparison between the calculated composition of such a 
cake and the compositions of some commercial feeding cakes; — 


— 

Moisture. 

JS 

B 

Proteids, 

Fibre. 

(S 

Carbo¬ 

hydrates. 

<3*3 

• s 

0 

Para rubber seed cake ... 

Linseed oake« . 

Cottonseed cake (deoorti- 
ca^). 

Per 1 
1 cent. 

1 18*36 
11*16 
9*0 

1 

Per 

cent. 

5*19 

6*20 

7*10 

Per 

cent. 

26*81 

29*60 

43*78 

Per 

cent. 

6-00 

9-10 

5-18 

Per 

cent. 

. 6*00 
9*60 
11*38 

Per 

cent. 

48-64 

86-M 

28-66 

84-26 
. 188 
*• 161 


a- 

These tfigures showShat a cake prepared from Para rubber seed kernels 
would^ compare favourably with other cakes as a cattle food, and would 
contain a particularly low proportion of indigestible matter (fibre'. 
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OommereiolVolue. 

Specimens of both the seeds and oil have been submitted to leading 
brokers. They report that the Ail could probably be u^ed as a substitute for 
linseed oil and would be worth aboul 201. per ton, but that oil mer¬ 
chants would not take it up unless they first had an opportunity of testing 
it f n bulk. The brokers consider that it would be more-profttable to ship 
the seeds thbrnselres to this country, as is done in the cose of most other oil 
sleds. They value the decorticated seeds at 101. to 121. per ton, and add 
that they would be prepared to take two or thrae tons at the lower price in 
order to introduce them into the market. 

The Para rubber seed meal was not commercially valued, since in its 
present condition it could not be utilised v> <fny wa^ Para rubber seed 
“ cake ” of the composition already'given .should he almost as valuable as 
linseec^ cake, which sells at from hlal0.v. to 61. 15.s. per ton. 

The results of this investigatioi* Ifad to the <»nclueion that the seed of 
the Para rubber tree is a valuable economic product, and is likely to 
become of considerable commercial importance. 

The oil possesses properties very similar to those of linseed oil, and sUpuld 
therefore be suitable for the preparation of paints and varnishes, and for 
the manufacture of rubber substitutes, linoleum and waterproofing 
materials. It could probably also be used like linseed oil for the manufac¬ 
ture of soft soap. The cake left after expressing the oil from the decorti¬ 
cated seeds would probably be of vahie as a cattle food, since its calculated 
composition compares very favourably with the various cakes sat present in 
use, and it is stated that animals readily eat the kernels in the Straits 
Settlements. 

The results obtained in this investigation of Para rubber seed have since 
been confirmed by the examination of a number of further^samples of the 
seed which have been forwarded to the Imperial Institute. 


II .—Para Pi'liher ffe.ed OH from the FeHerated Malay States (1908). 

A small consignment of Para rubber seed oil which had been prepared 
by expression at the Perak Museum was received at the Imperial Institute 
for examination. Jt was stated that the press used was not very efficient, 
and that the best result obtained was a yield of 34 per cent, of oil from the 
dried kerneis. 

The*oil was light brown, slightly cloudy, and deposited a brown muddy 
sediment. After filtration a bright yellow oil was obtained which gave the 


following results on examination; — 

• ^ Present Previous 

sample. sample. 

Specific gravity at ]5'.5/15'.5° C. ... 0'925 0‘9302 

Acid value ... ... ... ... 16'8 10'7 

Saponification value . 192-1 191-8 

Iodine value ... ... ... ... 131-4 128-3 


It will be seen that the constants of the expressed oil agree closely mth 
those’obtained for the previous sample of oil which was extracted 
Imperial Institute from the kernels by petroleum ether. 

Samples of the oil were submitted to manufacturers, who confirmed the 
opinion, previously^xpressed, that Para rubber seed oil could be utilised u 
a substitute for linseed oil. The results of technical trials showed that it 
could be employed in the manufacture of paints or of soft soap. It is, 
however, inferior in drying power to linseed oil (as would he expected from 
its lower iodine value), and would consequently command a lower price. 

. * 

III .—Para Bitbber Seed Cake (1911). , 

A small quantity of Para rubber seed cake, oWained on expressing the 
oil from the kernels, was forwarded to the Impend ^stitute for examina¬ 
tion in order to determine its suitability for use tS a feeding |tuS for 
oattle. ' 
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The cake was fairly soft, and arrived in a very broken condition, much 
jKJwder being present. 


Ai|. analysis furnished the following results: — 

*■ ' Per cent. 

Moisture . ‘ . 6*91 

(Vude proteins. 29*93 

Oonsisting of— 

True proteins .^ 2'?*03 

Other nitrogeneons substances. 2*90 

Piit . \7-m 

Starch, itc. (by difference) . 30-97 

Fibre ... *. P82 

Ash _ .. ... 4.(19 

Nutrient ratio : — 1 : 2*50 


(The ratio Ijetween the percentage of crude proteins and 
the sum ot the percentage.^ (f'.‘ .starcli and fat, the latter 
being first converted into its starch equivalent). 

Ko(»d units: — loo 

^ (The iotal o!)tain,3d hy adding the ])ef‘cenlage of starcli 

to 2‘*'j times the sum of the peicentages <d‘ fat and cnule 
proteins). 

The cake does not contain saponin nor any alkaloid; if any cyanogenetic 
ghicoside he present the amount is less than tliat necessary to vield 0-01 per 
cent of hydrocyanic acid. 

Jt will be seen from the following table that this Para rubber seed cake 
compares very lavoiirably in coinjiosition with the feeding cakes in comnuui 
use: • 


Soya Bean C’«ko. 


J’ara 
, Uablipj 


Linseed Oako. 


(‘otton Seed Cake, 


Mui»1ure 
Crude Proteins i 

Fat . 1 

Carbohydrates j 
^by difference) j 

Afth 

Food Units 


t 

1 

i 

KngliRhJ 

Tmjwu'tcd. 

Average 
, English. 

t 

j Amprican, 

1 

Average 

Decor¬ 

ticated. 

Undcf\»r- 

tioated 

Rnglish. 

Per 

JVr , 

Pci* 

1 Pei 

Pei 

Prr 

Per 

mit. 

cent. 1 

CfJU, 

j cent. 

cent. 

cent, 

c(*nt, 

•3-75 

' D’lM 

■ 1270 1 

IT-OU 

ll'Ii; j 

n-jui 

y-oo 


' :»3‘82 ' 

40*60 

20-60 

3.*i-;i7 

43-78 

24-02 

1 17-PS 

1 11-07 i 

y-(io 

y.60 ! 

10-00 

11*38 

C,M 

j 35*y7 

2()'.'.l j 

2.V78 


31-84 

23-60 

29-28 

4-S:> 

5'8.‘. 1 

1*17 

•0*10 

10*37 

.VIS 

21-19 

! 4-1)0 

' 5-05 j 

.V26 

5*20 

.yoG 

7*10 

4-00 

l.'io l.'il : 147 

IXI j 140 1 

ICI 

107 


The present sample (if Para riihlier seed cake contaiiia mure fat than is 
destralile, and it woidd lie advantageous to submit the kernels to g.'eater 
]>ressure in order to extract more of the oil and thus produce a harder cake. 


J''frilin(i Trinls. ' 

Feeding trials have been conducted for the Imperial Institute with this 
cake on cows and sheep, and the following report has been furnished:_ 

A cjnantity of the cake was moistened with water and fed to the cows. All, 
except thrts which are usually averse to new foods, ate it readily. The dry 
and powdery condition of the cake suggested the moistening of it before 
reeding, and it was found that it absorheil its own weight of water, and was 
then more appetising thap when fed dry. Several cows refused it in the dry 
state, and ate i{ readily,when moist. 

Three cows receiv^ tlie cake daily for five days, getting 4 lb. each day. 
.if*® It readily, and no scouring or binding effects were noticeable, 
nor Old the milk or cream appear affected in any way. 
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The cake was fed iu tlie di*y state to the sheep and was eaten fairly 
readily. Some sheep ate their full allowance when it was mixed with other 
foods, but apparently had less liking for it when fed alone. No exceptional 
effects were noticed. • 0 • • 

A more extended trial with a larger number of animals and a larger daily 
allowance of the cake woul^J be necessary before the safe limits and effects 
of this food^'ould be stated. * 

•The results of Ahese trials are satisfactory so far as they go, but, as stated 
aDove, it will be necessary to conduct trials extending over a much longer 
period before a really useful opinion as t(j the fading value of Para rubber 
seed cake can be formed. 

• - 

IV.— The Utilisalioimof rani liubbt t 

Since the kernels of Para rubbir seed were fir%t investigated at the 
Imperial Institute in 1902-3, sniaf! ^msignments have been received from 
time to time in LotkIoii and sold as oil seeds, but there has been no large 
development of this trade, mainly liecause the demand for see<l for ]>lanting 
has been so large as to i^'echide the collectioif of seed for industrial 
and, further, the profits fnmi sales of rubber on developed e.states have been 
so large iti recent years tluit httle or no attention has !)een given to the 
utilisation of by-products. .Now, however, when the area of productive Para 
rubber plantations is increasing rapidly every year, it seeins likely tliat this 
indifference to the possibility of using these kernels will disappear, and 
already the expi’ession of oil from the kernels has been undertilken at one or 
juore mills iti ttie East Indies. 

It is opportune, therefore, to call attentio!i lo several practical difficulties 
which nfay occur dealing with these kernels, and to methods of overcoming 
them. • 

C'onside/able diH'erenco (d' opinion exists as to tlje cost of collecLing Para 
rubber seeds. The late Mi', t’amitliers, in his report as Director of AgricuU 
ture for the Federated Malay States in 1908, estiinatwl that 1,IKK) seeds 
could he collected there for 4 cents ilTd.), ami that 414,400 seeds would be 
needed to produce 1 tiui of kernels. From these data he calculated that the 
cost of collecting and slieliing 1 ton of kernels would be $21T4 («$1 » 2«. 4d.l. 

This estimate is considered far to<» low hy Me.ssrs. Macmillan and Fetch 
{•fount. (/Mf/r/r. Ttop., 1910, 10. 2S4, and Ciirulot.'i and Atjr. Jimni, lUnj, 
But. (iavif. lyOS, 4, IXJ), who point out tltat in Ceylon the cost of 

collecftng 1,000 seeds is 4c/., and that Mr. Cairuthers’ estimate of the 
number of seeds required to produce 1 ton of kernels is bused on the weight 
of seeds from untapped tree.s. It has been shown in Ceylon that seeds from 
tapped tvees are smaller and lighter than those from untapped trees, and 
Messrs. Macmillan and Fetch eAiniate that from tapped trees at least 
700,IKK) seeds w'ouUl be needed to jiroduce 1 ton of kernels. Accepting their 
data, the cost of collecting sufficient seed to produce 1 ton of kernels would 
be .i^ll 13.1. 4c/., which is certainly a prohibitive price so far as the export 
of these kernels as an oil .seed is concerned. It slnnild be pointed out tliat 
Messrs. Macmillan and Fetch’s criticism of Mr. Carruthers’ estimate is 
mainly directed to the question of the quantity of seeds required to produce 
I ton of kernels, whereas the principal difference between the two estimates 
lies in tUe cost of collection, which apiiears to be nearly four times as great 
in (JeyB>n as in the Federated Malay State.s. In this connection it maj' be 
iiientiouecl that Mif Ridley, Director of the Singapore Botanical Gardens, 
has suggested that the right of seed collection in plantations in the Straits 
Settlement.^ might be lettsed to Chinese, who would be able tt> utilise for 
this purpose the labour of village children. If this plan is feasible it would 
appear to afford a comparatively simple solution of the labour difficulty in 
Malay*. • 

For shelling the seeds, the installation of machinery is desirable. Trials 
with Miller’s nut-cracking machine at the Imperial Institute have shtiwn 
that this can be used for the purpose; but it is necessary that trials on a 
comparatively large scale w'ith the various mach^ies available should be 
made before definite recommendations in favour of ai^ one make jye made. 
It is essential that the machine adopted 8h<iuld crack the shells without 
damaging the kernels, since the latter deteriorate somew'hut rapidly when 
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they are broken and exposed to air. This is of small importance when tlm 
kernels are to be utilised locally and at once for the expression of oil, but it 
becomes all-important if the kernels are to be exported. 

Eefnels for export should be thoroughly,dried in the sun before being 
, packed in bags for shipment. Wher. these precautions are taken it is quite 
clear that the kernels can be shipped to Europe, and will arrive in sound 
condition. Iq 1M9 a small experimental shipment was made to this country 
from Ceylon, and it behaved quite satisfactorily on expression and furnished 
oil of excellent quality. This year a further small shipment of kernels wA 
received at Liverpool, and a sample of these, kindly supplied to the Imperial 
Institute by the purchasers, was found to be in good condition, and to give 
a normal yield of oil of good quality. 

In expressing Para rubber .seed oil trouble may arise from the presence of 
a fat-splitting enzyme in the kernels, .vs this is taken out with the water 
expressed along with the oil, and if this aqueous layer is left in contact with 
the oil, the latter will be rapidly hydr, tysed into glycerine and fatty acids. 
A similar fat-splitting enzyme, however, (X'curs in castor seed, and this 
occasions no difficuty in the industrial j)reparation of castor oil, and it may 
be assumed that with due c^re no trouble will arjse with Para rubber seed 
kernels from this cause. 

In determining the value of an oil seed the amount of oil present is the 
factor of prime importance, but much also depends on the nature of the cake 
left after expression of the oil. If this contains no deleterious ingredients 
and is rich in nutritive materials and .poor in indigestible fibre, it can be 
used as a feed.ing-stuff for c.attle, but if deleterious ingredients are present 
the material can, as a rule, only he employed as a manure. Unfortunately 
Para rubber seed kernels contain a cyanogenetic glucoside and an enzyme 
which decomposes this in the presence of water, yielding prussic acid as one 
product. This, however, is also true of linseed cake, perhaps the most 
popular feeding stuff with farmers in this country at the present time, so 
that the mere production of small quantities of prussic acid affords no 
ground for suggesting that cake from Para rubber seed kernels will be 
unsuitable for feeding cattle. It is, however, of the greatest importance to 
determine as soon as possible what the average maximum yield of prussic 
acid from cake made from these kernels under industrial conditions is, 
and if this proves to be no larger than that obtained from linseed cake on 
the average, it may be assumed that the cake is ivortli trial as a feeding- 
stuff. With all new feeding-stuffs it is desirable that extensive preliminary 
feeding trials should be made before the material is placed on the ra,frket, 
and even should Para rubber seed cake prove to yield less prussic acid than 
average linseed cake, it will still be indispensable that feeding trials should 
be made with it. The preliminary trials referred to on page 438 have 
given promising results but require to be,,supplemented by experiments on 
a larger scale. 

Recently a detailed examination of Para rubber seed oil has been made 
in the Scientific and Technical Department of the Imperial Institute, and 
the results are given in a paper by S. S. Pickles, D.Sc., and W. P. Hay¬ 
worth, F.I.C., which ha.s been communicated to the Society of Public 
Analysts {Analyst, 1911, 36, 491). The residts show that the oil consists 
of a mixture of glycerides of linolenic, linoleic, oleic, and stearic acids, 
I, with possibly some palmitic acid. 

The proportion of unsaturated acids present is lower than in linseed oil, 
as was to be expected from the slower “ drying ” character shown by Para 
rubber seed oil. 
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V.-OIL-SEEDS, OILS, FATS, AND WAXES. 


INTKODIUTION. 

• 

Tile iiiiilemliS deult with in the preseut part •!' thiri .series of 
Seleetoil lleports include oil-,seeds and fixed oils, i'als, and waxes 
of vegetable or annual origin; u,sseutial oils (volatile oils) will be 
dealt with iu a separate part. 

UiL-snEUS.— Most of the vegetable oils and fats of commerce 
are obtained by expression or extraction from the seeds of plants, 
though iu a few cases, r.//., olive oil, the oil is derived from the 
fruit pulp. The value of an oil-seed de])ends partly on the 
anlbunt and nature of the fat or oil it contains, and partly on the 
composition of the residue left after the oil or tat has been ex¬ 
pressed from the seed. 

Fixed Oils and FAXS.-^-Tliese consist chiefly of mixtures of 
glycerides of fatty acids, with, as impurities, small quantities 
of colouring mutter and uiisaponitiable matter. They are con¬ 
veniently divided into the following four classes : — 

1. Drying oils. 

, 2. Semi-drying oils. 

3. Non-drying oils. 

• 4. Fats. 

1. Drying Oils. —These oils when exposed to light and air in 
ihin layers “ 4ry,” forming tough films, which are generally 
transparent: such oils are consequently employed in the manu¬ 
facture of paints and varnishes but are unsuitable for use as 
lubricants. Their “drying” properties are due to flie presence 
of glycerides of unsaturat^ acids such as linolenic and liaoleic 
acids, which undergo oxidation and othejj changes on exjHisure to 
air. They have iodine values (see p. 444) Banging*from about 125 
to 206 per cent. Generally speaking, the higher the iodine value 
of an oil the greater its drying power. Linseed oil is the most 
important member of this class. • 
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2. i^cmi-dryiiuj Oils .—These oils "dry " only ul’ler j>ruluu<’'ed 
exjiusiii'a id Jighl- and air, and do uoi as a rule yield suhieieiijly 
Jnwd and lenaeiuns hints io allow (jf tlieir'usc in paint or varnish 
niuiiiifaclure;'ithey are generally nnsuiialde for lubrication and 
are chiefly utfesed in the uiaiuifac.iure of W)aj)s and candles, 
though some of them also find a])])licatiou (J'or illumiiuytin^ pur¬ 
poses and the best of them are also used as edible ods. The 
iodine values of oils of this* class var\ from about 1)4 to 1115 per 
(x'ut. Coiioii seed and rape seed oils are important and typical 
' members of this (dasst ' , 

;i. Non-ilrijiii(j Oils .—These oils' remain (pute liquid on 
exposure to air and ar# consequently 'targrdy employed as lubid- 
caiits; they are also used as edible oils and the poorer qualities 
are utilised in soap manufa(d,ure. All iiic important oils included 
in this'rgToup have iodine values of less lliau KM) per cent. The 
best-known member is olive oil, whi(di has an iodine value of 
79 to 88 per cent. 

4. 7'V/t.v.---Su(!h oils as are solid or semi-stdid at ordinary 
Euroi)eau temperatures are often termed tats. It should he 
pointed out. lut.vexer, that this distiludion is difficult to maintain 
since a ])roduct such as palm oil is a semi-solid fat wdieii imported 
to this country, but is lixpiid at the higdi temperatures jirevailing 
in West Africa. Tats, with a few excejitions, liave iodine values 
of less than Tf) per cent. 

The s(did or semi-solid uatui'c of fats is due to the ])i'edominancc 
in them of glycerides of higli melting jioint, sindi as palmitiu 
or stearin. 

W.iXKS. —The waxes differ from tlie oils and fats in that the 
fatty acids are not combined with glycerol hutwith other alcohols, 
smdt ns (setyl, ceryl or myricyl alcolnd, no glycerides being pre¬ 
sent; thus beeswax consists principally of cerotic acid ayd 
myricin, a compound of myricyl alcednd and palmitic acid. 
These alcohols are insoluble in water, whilst glycerol is soluble, 
and consequently the waxes yield large quantities of " unsapoui- 
fiable matter.’’ 'I'be waxes are generii'ily solid bodies of harder 
consistence and higher melting point than the fats. 

Mktiiods ov Investio 

The following is a brief description of the methods of investi¬ 
gation employed for these products, with indications of the 
manner in which the results obtained may be interpreted :— > 

Examination'of Oil-seeds. 

In the case of samples of such oil-seed,s as are already of com¬ 
mercial impyrtunce, the sample under examination is compared- 
with standard commercial samples, differences in colour, average- 
weight of seed, or freedom from dirt and foreign seeds being 
noted. In the case of nevv. oil-seeds, examination of the structure 
of the seeds is madcjprf although seeds may c.ontain oil in suffi¬ 
cient qualit.ity to rendei- them of commercial importance, the 
uatur5 of the seed coat, such as a hard, thick or heavy shell, may 
preventi their commercial utilisation. 
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Esturuition of Moisture. —A vveig’lied portion of finely ilivideil 
seed is dried at 100° C. In the case of oil-seeds containing i^ryiiig 
oik the material is dri(nl in a current of oarhon dioxide, or other^ 
inert gas, to pi’eveut; errors arising from ahsorptiom of oxygen 
from the atmospliere l^y tlie oil. The»rinantity of mature varies 
wth t.lie''Ktnte of matiii^ty of tlu' seed and the conditions under 
Vhich it has-been juepared and stored. Its dei.ermination is of 
importance' in ordi'r that the actual uil or fat content of the 
dry seed may he calculated, and comparahle results for different 
saniph's (ditaiued, free from the infliieuce sucii a variable 
factor its tile moisture content* 


Eftioiotuio of (til or (luautity i*f finely ground seed 

is ]daced in a So.\hlet extractor and extracted ivith light ]ietro- 
leuni until fri'e from oil; the solvent is then removed from the 
oil by evaporatton, t^he last traces beifig got rid of by besTling 
the oil to 100° f!. in vacuo until it ceases to lose weight. Large 
laboi'utory sumides of oil for examination are iirejiared by similar 
methods. 


E.rintiniiilioii of (Jtl.i 


/'rcluiiniiirij.- Any jicculiaiit ies in aiiiiearalice. such a> colour 
III tuibidity, and in tasle are noted. The diying power is then 
tested by sjireading a thin Him of the oil on a gla.ss plate and 
exjiosing to air in a warm place. 

Previous to (diemical examination any waiter or suspended matter 
in the oil i> removed by healing and filtering the oil; in some 
easej moi.sture and dirt (sus]iended insoluble matter) are ]iresent 
in appreciable quantities and are then ijuaiititatively estimated. 

Specific (iriiril I /.—In the I'Use of liijuid oils this constant is 
generally determined by comiiarisoii witli water at 15'r>° ('.; 
with solid fats a higher femiierature i' eiiiidosed, generally 
00 - 100 ° ( 1 . 

Add 1 idiie. —The acid value i-- deterniined by titrating a 
weighed quantity of the oil or fat, mixed with pure neutral 
alcohol, with .standard caustic potash (potassium hydroxide) 
soliftion, using phenolplithalein as indicator. The acid value is^ 
the number of milligrams of potassium hydiiixide required to 
neutralise the fjoe acids in 1 gram of the oil or fat. 

Saponification Valve .—To a weighed quantity of the oil is 
added a quantify of a standard alcoholic solution of caustic, potash 
in excess of that re(|uired to completely convert the oil into soaqi. 
The liquid is then hoiled until glohules of oil are no loinfer visible, 
showing that saiiunification is complete, after which the excess 
of caustic potash is determined by titration with .standard hydro¬ 
chloric acid using phenolphthalein as inllicator. , The number 
of milligrams of caustic pota.sh requirei^rfo convert 1 gram 
of oil into soap is termed the “ saponification j'nhie ” an3 is con¬ 
stant, within certain limits, for each kind of oil. 
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Iodine Value by HiibVa Method .—A weighed quantity of the 
oil is (dissolved in pure ohloroform and allowed to stand over 
eight (about 17 hours) with an- excess^ of a standard alcoholic 
solution oft iodine and mercuric chloride. The operation is 
carried out Ivi a tightly stdppered bottle jdaced in a dark cu^ 
board. At the end of 17 hours the ef cess of fr^ ibdine is ^ 
estimated by titration with standard sodium thiosulphate solution 
in the usual manner. ' 

'The iodine value i.s ex])rcssed as the ])ci'centage by weight of 
iodine absorbed by <IIic oil*. .This is a measure of the amijunt of 
unsaturated glycerides (c./y., glycerides of liuoleuic. and linoleio 
acids) contained in the oil, ami, i^s'plready indicated, serves to 
distinguish “drying” from “semi-drying” or “non-drying” 
oils. 

HMiner Value .—Th is indicates the ])ert'entage amount of 
insoluble fatty acids together with any unsa])onitiahle matter in 
the oil, and is determined by saponifying a weighed quantity of 
the oil with caustic ])otash. 'I’lie fatty acids are liberated from 
the soap so formed by adding an exh'css of dilute sulphuric, acid, 
then melted by heating, and washed with dilute suljdiuric acid 
and tinully with hot water on a thick filter jia])er until free from 
mineial acid. 'They are then dried at 100° t'. and weighed,. 

Unsaponi./iakle Matter .—A weighed portion of the sample is 
saponified with caustic potash, and then extracted with ether, 
which removes the unsaponifiable matter together with some 
soap. The ethereal solution is then washed with water and dilute 
caustic potash, to I'emove any soap, dried with anhydrous sodium 
sulphate, evaporaited to diyness, and the unsaponifiable matter 
left as a residue weighed. 'I'he result is expres.sed as a per¬ 
centage of the oil or fat. Owing to difliculty in separating the 
unsaponifiable matter from the .soaps, this estimation cannot' be 
carried out W'ith great accuracy. The unsaponifiable matter 
contains such .substances as phytosterol in vegetable oils and 
cholesterol in animal fats, together ^^ith other bodies. 

Titer Text .—This is the temperature at which the insoluble 
fatty acids solidify. The fatty acids, prepared as already 
described (see above), are dried .and filtered into a test tube until 
this is about half filled with the melted fatty acids. The test 
tube is then fitted into a wide-mouthed bottle, to ])revent rapid 
(ir uneven cooling by draughts <if air, a delicate thermometer 
is inserted in the liquefied acids, and when a few erystals appear 
at the bottom of the tube, the acids are carefully,stirred and the 
temperature, in Centigrade degrees, noted from time to time. 
This at first falls, but later rises .suddenly some teuthsiof a degree 
to a point at which it remains stationary for a .short time before 
it again fa^ls; this is the “ titer ” or solidifying point. 

Reichert-Meisxl Value .—This is a measure of the amount of 
volatile fatty acids contained in an oil, and is determined in 
the following manner;—Five grams of fat are carefully saponi¬ 
fied with excess ofsdaustic potash dissolved either in alcohol 
or glycerol; the fatty acids are liberated by means of dilute 
sulphuric acid and the liquid distilled in such a way. that 110 c.c. 
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distil over in about one hour. One hundred c.c. of this solution 
are filtered off and titrated with decinormal caustic potasjj solu¬ 
tion, using phenolphthaleiu as mdicartor. Ihe number of cubic; 
centimetres of the standard alkali used multiplied bw I'l is the 
yBeichert-Meissl ” walue. As it is impossible v completely 
^separate* the volatile f«)ni the non-volatile fatty acids this test 
must always be carried out under identical conditions. It is 
largely employed in the examination of»buti,er fur the presence of 
substitutes prepared from vegetable oils and fats. 

As a general rule, the examiuut;()U»of tin# oils dealt with in 
this publication has been ma(fe with one of two objects in view, 
viz.f (1) to ascertain the essential identity^)f the material with 
a known (xnnmercial product, or (2) to determine the nature of 
the oil and the class to which it belongs with a view to ascer¬ 
taining to what industrial uses it can be«upplied, and conseqt^fntly 
what its commercial value may be. 

The result's obtained in the vaiious operations described above 
afford useful information as regards both these matters. The 
figures obtained in these determinations arc usually fairly con¬ 
stant for a particular kind of oil, and therefore serke to identify 
a sample if the typical constants of that oil have been recorded 
previously. 

In the ciise of an unknown oil the figures obtained in such 
detei’ininatiolis serve to indicate the class to which*lhe oil belongs 
and the purjioses lo which it may be a]))ilie(l. Thus an oil with 
a high iodine value will j)rohab]y dry well arid bo suitable for 
the manufacture of ])aiuts and varnishes. Uils containing more 
than traces of iinsaponiflablo matter are unsuitable for use as 
edible oils, as are also oils possessing an unpleasant flavour or 
dark colour, wJiich cannot be removed by ordinary commercial 
refijing processes. An oil with a liigh acid value would be 
unsuitable for use as a lubricant, as the tree acids would be likely 
to cause corrosion of metallic surfaces. The “titer” test is a 
useful indication to the soapmaker of the consistence of the soap 
which an oil will yield. # 


The present part of Selected Ifeports from the Scientific and 
Technical Department of the Imperial Institute includes all the 
more important reports on oil-seeds, oils, fats and waxes made to 
Colonial, Indian and other Goveimments between January 1st, 
190d, and December 31st, 1912. Most of the experimental woi’k 
recortled has been conductt*d by various members of the staff of the 
Scientific and Technical Department, especially Mr, R. G. Felly, 
F.l.C. The Iiyperial Institute is also indebted to a number of 
external experts and firms for conducting techniital trials and 
giving valuations of these products. Among these may be 
mentioned especially Messrs, The British Oil and tlake Mills, 
Ltd.; Messrs. Joseph Crosfield and Sons, Ltd.; Messrs. Lever 
Bros., Ltd.; Messrs. J. Bihhy and Sons,,Ltd.; Messrs, The Hull 
Oil Manufacturing Co., Ltd.; Messrs. Lugis and Peat; Messrs. 
The Produce Brokers Co,, Ltd,; and as wellTis the late Dr. Julius 
Lewkowitsch. * 
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DRYING OILS. 

'riu!‘'most imiiOr(;iiit drying oil of comnicrce is liiisoed oil, 
ilei'ived from flio seed? of (lid flnxipliuit (Li'innn vsiUiiixsiinidii). 

Timg oil Udiiimst' wood oil) (h'livcd from the seeds of speeies 
of Aleurites k mIso nil im]ioi'tniit o'il in this'elnss, ns enii be seep 
from tile following' inble showing the e.^Vorls of this oil from v 
llimkow in recent yeors : — 

Tuny Oil. 
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'I'he fidlowing malerinU h(‘longiiig (o this elnss have been 
examined and reported on : — 

Linseed ^Lunun 'usilnlissiiiiuiu). 

Niger seed (Guizotia oleiferu). 

Hemp seed (Cannahi.s sulimi). 

Aleurite.s Firrdii seed and oil. 

Aleurites friluha seed and oil. 

Para rubber (flevea Imisdieiisri) seed and oil. 

(Vara rubber (Mnnihot Glazioori) seed and oil. 

“Nsa-,sann ” (Rivmodendrnu ufricuuv.s) seed and oil. 

J.1N8KE]). 

The imiiortanee of this oil-seed may be judged from the fact 
that in 1910, l,489,4dy quarters (of 410 lli.), valued'at 
.£4,529,974, and in 1911, 1,593,874 quarters, valued at 
,£4,728,536, were imported to the (fnited Kingdom alone. At 
the pTe.sent time linseed is quoted at eboui 42.s'. per quarter, and 
linseed oil at £22 per ton (Nov. 1913). 

Smux. 

This was a fine sample of linseed, whii'h would command \ery 
good prices, (lommereial exjterts stated that it would be worth 
47s. 6ti. per quarter, but that it would only realise this price'in 
small quantities. It would, however, sell freely at about„44s. 
per quarter (current price, May, 1906). c 

East Aeiiica Piiotectohate. , 

This sample cd' linseed was described as “ sown (Jii the 2lNt 
April and Reaped on the 22nd August.” It was forwarded by 
the Director of Agriculture. ' 

Commercial experts stated that it was of good quality and 
worth from 40 a^ to 42.s. (id. per quarter (December, 1905). 

A further sartiple^jj^rown near Gilgil, was received in April, 
1912. This was al,so of very good quality, and was valued at 
69i. per quarter for crushing (.Tune, 1912). 
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Natal. 

This linsi‘(Mi was rtTaiveil in ])p(;enil)(>r, Tlu> satitiile 

coiisisietl of I'iithei' lufge flul .seed, sliuwing a few pei'islmd grains 
hut practically free fi'un* impurities. • J 

^TJie seethwas .siibmitted|t<) conniiercial exi)erts, who stated that 
it was of gooiT quality, Irut out of condition, jaissihly owing to 
damp. They valued it (Murcli, 1909) at itll per ton, and added 
that to obtain this price it .should be delivered in good condition 
in small lots of 90 to 100 tons. It delivwed in^uantities of 600 
or 1,000 'tons it would probably not realise more than £10 10s. 
per ton. • 

MAftlftTIUS. 

'I'his sample consist(‘d of linseed in good condition, a very few 
foreign seeds and a small amount (d' shi'ifelled seed were pres^Jit. 
'Ihe seeds yielded .j 8'4 per cent, of oil, compared with 02 to 42 per 
cent, lecorded f(n' commeicial linseed. 'I’he oil luul the usual 
appearance of linseed oil. 

Linseed, re])resented by this Sample, would realise the current 
jirice of the pi'oduct it marketed in good condition, 'mx., (il.s-. to 
'i2«. ]>er quarter id' 410 lb. (t)ctober, 1911). 

For ,11 detailed account of tlie culu^ation and preparation of 
linseed and the uses of the seed and oil, see “ /Jiillctiii ttf tha 
Impvrial InutiUiit'" (1911, 9, 066), * 

NIUMK SKLD. 

Ea.ST AfKUA I’nOTKCTORATK. 

'I'liis sample of Niger seed, Gnizotia sp., was grown at the 
Kaliete Fi.sperimenlal I’ann. It contained ilT'O iier cent, of oil, 
as compared witli 40 to 46 per cent, in commercial Niger .seed. 
Tile .seed was submitted to oil manufac.turer.s in the United King 
dom, who .stated that botli Niger seed oil and cake, w'ere well- 
known products, but that veiy little of this seed wa.s imported 
into the IJnitetl Kingdom. ^ If shipped regularly from East 
Africa it .should have no difficulty in finding a market here. 

'Pile oil could be used as a substitute for linseed oil in making 
soft soap, and on that basis the seed was valued at lUii'. to 38s. 
per quarter of 410 lb., ex .ship Hull (September. 1909). but it 
was )ioint.ed out that it might fetch a higher price in Marseilles, 
where the seed is said to be employed tor the manufacture of 
edible ^)il. 


HEMP SEED. 

HoNli Konr. 

ThW was a sample of small, greyi.sh seeds witli 4he usual 
appearance of hemp .seed. A number of the seeds hud been 
attacked by insects, and the sample contained over 2 per ce^it. 
of foreign grain,s, dust, &c. 

The hemp seed, freed from the foreign g«iius, &c., yielded 
28'2 per cent, of liquid yellowish-green oil, as against 30 per cent, 
obtained from hemp seed of average commercial quality. 



448 


COLONIAL EEPOET8—MISCELLANEOUS, 


The seed was submitted to a large firm of oil-seed crushers, 
who (reported that it was dull, dirty, and small, and generally 
rather poor in quality, whilst,the yiejid'o.t oil was low, and the 
perceutagtt of woody fibre high. They valued the sample at not 
more thanNfiS 5.«. per ton in Europe (February, 1912^, agaipst 
£9 to £9 10.S. for ordinary good hemp fjieed. A firm of brokeiv 
stated that the seed was of inferior quality to that imported from 
Manchuria, and yielded less oil, and valued it at not over £9 
per ton for crushing jmrposes (February, 1912), adding that a 
limited quantify tright be sold as bird seed at £10 per ton. 

TUiSlj f)Jl CLlIJvEjSE wool) OIL.' 

[Aletirilcs Fordii). 
llONG JvOKli. 

The seeds of a si)ecie8 of Aleurites, siuee identified at Kew as 
Ahninte.i Fordii, Ilemsl., were forwarded for examination to the 
Imperial Instifute from Hong Kong in April, 1900. 

It was stated that this species (,f Aleurifes is one of the trees 
grown in (^^lina for the produetiou of Cdiiuese wood-oil (tung 
oil), aiul that it oeeurs in Fokien Frovinee i.nlermixe<l with 
Alearites cordata, which ■n\us formerly cojisidered to be the sole 
source of wood-oil. It was thought, therefore, that it would bo 
of interest to' have an ('xaiuinaiion made of the oil from the 
seeds of the new species, in order lo determine its quality in 
comparison with that of the tung oil of coinnierce, which appears 
to bo prepared indiscriminately from fhe seeds of Aleurites cur- 
data or Aleurites Fordii, or mixtures of the two. 

The sample consisted of two bags of nuts weighing 500 grams, 
The kernels of the nuts were fresh and in good condition on 
arrival. 

On extraction w'ith light petroleuni, the kernels were found to 
oontain 58'd per cent, of oil, equivalent to a yield of IlO'l per cent, 
from the entire nuts. The oil was light in colour, aud, on 
exposure to air in a thin layer, drf'd in a day at the ordinary 
temperature, giving a varnish-like residue. On heating in a 
water-oven at 100° C. the oil dried and formed a resin-like solid. 

The “ constants ’ of the oil were determined and found to 
agree well with those recorded for commercial samples of tung 
oil, as shown in the following table: — 

Oil from Commercial 
seeds of Tung oil. 

A. Fordii. 

Specific gravity at 15° C. 0 9404 0’932-0'942 

Acid value . 2’89 ' — 

Saponification value ... 191‘8 190-197 

Iodine value ... ... 166'7 149-166 

Hehner value . 94'6 96‘3 

"Titer test ... ... 42°-42'6°C. 37'10-37-20 C. 

• Since these repor,Whiere prepared for putdication Mr. E. H. Wilson has 
shown that the two Chinese species concerned are A leurites Fordii Hemsl. and 
.t r montana Wilson, add that the former yields practically all the Chineae wood- 
oil of commerce (Bull. Imp. Inst. 1913, 11., 441). 
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The oil extracted from the seeds of Alevrites Fordii is similar 
in composition to the tung oil of commerce. It is, however, 
lighter in colour, and •produces ^ lighter-celoured varnish on 
drying, so that it is probaBly a purer product. It is yoteworthy 
al^ that it has a higher titer test than'commercial tuug oil. 

0ANDLE kuTS (Aleurites triloba). 

Hong Kong. * 


A sample of tlu? seeds of Alenriles trilolia, Foijt., was fonvarded 
for examination lo the Imperii^ Instftute by tue Superintendent 
of the llot.Tnieul and Forestry nopartineiit, who stated that it 
is oue of the best shade irecj* ki Hoiig Kong, and that it grows 
very quickly. 

'J'he seeds of this tree, which is frequently referred t»« in 
technical literature ah Aleurites mohieeiinn, given as a synoiTym 
for A. triloba, in the Index Kewensis, are eomniereially known 
as “ candle nuts,” and the kernels are ulieady exported from 
Fiji and elsewhere. 'J’he oi^ they contain is used for soap¬ 
making and oth(‘r purposes, both in this country yind on the 
doiitinent. 

'The sample consisted of four pounds of the seeds, the kernels 
of which were nearly white, and free from discoloration. 

'The oil w'as. extracted by means of light petroleum, and the 
kermds were found to contain GO'S per cent, of oil, ■uhieh is 
equivalent to a yield of ID'S per cent, from the unshelled seeds. 
'I he oil dried on exposure to air in thin films in about ten days. 

A miinber of analyses of candle-nut oil have been made 
previously, and these show eonsider.able variation in the 
principal constants recorded. The results obtained at the 
Imperial Institute by the analysis of oil extracted from the 
preseftt sample of seeds, and those obtained by investigators who 
have examined candle-nut oil previously, ore given in the follow¬ 
ing table- 



« 

Oil from 

Oil from Aleurites mnluee.ami, 


Aleuritn triloba^ 

examined by 


li 

examined at 





ihe Imperial 
Institute. 

Lewkowitflch. 

De Negri. 

Fendler. 

Specific ffpavity at 15'^G. 
Acid value 

0-<,(274 

1-72 

0-9'25G.'j (15-.'j°0.') 

0-920 

0-9254 

Saponification valne"... 

204-2 

192-G2 

184-187-4 

194-8 

Iodine value. .» 

. ].S9'7 

1G.?-7 

1,86-1,89 

114-2 

Hehnor value ... •. 

9G-4 

9.5-5 

_ 

_ 

Beicbert-Meissl value... 

1-98 

_ 

_ 

1-2 

Titer test . 

• 

17-8° C. 


20°-21‘;C. 

18° C. 


These results indicate that the oil belongs to the class of drying 
oils typified by linseed oil, and would be ifidtable for the manu¬ 
facture of soft soap, the preparation of oil-^ni.shes, paipts and 
linoleum, and for other similar purposes to which oils of this 
class are applied industrially. 
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Samples of the nuts were submitted to brokers, who stated tbal 
tbec^erneZs would meet with a ready sale at £12 to £13 per ton 
(Oetober, 1906.) 

Mauritius. 

A sampfe of unsbelled oandle iiuis was re(*ived from Maurifius 
in April, 1911. About 18 per (^enf. of the jluts contained 
shrivelled or decomposed kernels. 'I'liose in good condition were 
composed approximately of shell 64 per cent, and kernel 36 per 
cent. The soum^kerne],a yielded 08'1 per cent, of pale, brownish- 
yellow liquid oil. ' < < 

The oil had the following constants; — 

'Pfosent sample Previou.s sample 
from Maiiritin.s. from Hong Kong. 

^ . 15-5°,C. 

Specific gravity at 0'92T ()•927 

Saponification value. 19;T7 204'2 

Iodine value. 1.51 1,39'7 

A large firm of oil-.seed c.rusliers, to whom these candle nuts 
were submitted, reported that the oil expressed from the kernels 
would probably lie worth about .£28 to £30 jier ton in Europe. 
The residual cake is of some small value as a fertiliser, and 
might be wprth from dlb. to .£2 ])er ton (October, IStll). The 
shelLs of the nuts are of no commercial value, and for that re.oson 
the nuts should be shelled and the kernels alone exjiorted, 

PAIl.V liniHEK SEED. 

Straits SKTTi.Kstr.NTs ami Fkdkiiatkd Mai.w Status. 
Sperimens of Para rubber seed and of meal prejinred from 
them were forwarded to the imperial Institute in 1902 frqm the 
Straits Settlements and the Federated Malay States, and the 
results of their examination are given in the following report; ■ - 
The kernels constituted about .50 per cent, by weight of the 
whole seeds. On extraction with'fight jietroleum they yielded 
42'3 per cent, of oil. 

The oil was clear, of light yellow colour, and had an odour 
wmewhat resembling that of linseed oil. It belonged to the class 
at drying oils, and yielded a clear, transparent film when allowed 
:,o dry by exposure to air. The following table gives the con,«lnnts 
Found for the oil, those of linseed oil being added for com¬ 
parison : — 

Oil from kerriels 
of Para rubber 

seed. ' Linseed oil. 


Ipecifie gravity at l.ho C. ... 
ree fatty acids— 

fi-9,3n2 

0-9,31— 0-93 

Acid value . 

in-7 


Calculated as oleic acid, per cenl. 

.V4 


ilster value ‘ ^. 

in.Td 


Neutral oil, per rinf. . 

94-6 

Oo-.b—99-6 

laponifiention v.Hue 

19T8 

190—195 

iodine value . 

128-3 

170—194 
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On saponification witli caustic soda, the oil yielded a soft soap 
of yellowish colour. , 

rara Itubher -Tke sample ccftisisted of about 7 Ih. 

of finely ground meal of pale buff colour; it was fr^ from husk, 
and possessed a pleaSimt odour. • 

On extrflction with* light petroleum, the meal yielded 3G1 
per cent, of an oil wiiich had a slighily rancid odour, and, on 
standing, solidified as a soft, crystalline, yellow mass. It 

furnished the following (constants:—. 

• _ • 


• 

Spe(dfic gravity at^fi® C. ... . 0'911 

Free fatty acids-*-* 

Acid value ... litO f) 

(!ale,uluted,as oleic 

acid per cent. tifi fi 

Neutral nil . percent. 34'4 

Fster value ... ... ... ... 65’2 

Saponifie.ntion valmj ... ... ... 195'7 

Iodine value ... ... ... ... 136'2 


AVhen heated, the oil began to melt at 19° (b, and was a clear 
liquid at 28° ('. It had very niarked drying properties, and 
yielded a solid, traiispar(Mit film. On saponification with caustic 
soda, the oil furnished a ratli<‘r soft soaj) of a .vellou’ish colour. 

In the following table, the constants and properties of the oil 
(‘xtracted from this sample of meal are eonti’asted with those 
(d' the oil obtained from tin' freshly crushed kernels; the constants 
of linseed oil are again added for comparison. 




Oil extracted 'Oil extracted from: 
from Para ' I'ara rutiber seed | 
riitiber seed kernels | 

meat. (tre.sbly crusbed).| 


Linseed oil. 


Yield of oil ... percent. 

,3C1 

42-3 

.33-38 

PhyHical state 

Solid below 
19' C. 

Liquid at l.V' C. 

Liquid at L'i'’ 0. 

Specific gravity at 15^/1 .Y C. 

0-911 

0*9302 

i 0-931-0-9.37 

Frfe fatty acids (calculated 
as oleic acid) per cent. 

(‘..Vfi 

!) * 4 

• 

Iodine value 

• 

j 1.3l>-2 

i 128*3 

! 

170-194 


It will be ottwrved that the nil extracted from the meal was 
s(did. wliereas that obtained from the freshly ground seed was 
liqiiid. 'rhc dift'ercncc is due to the large proportion (fiS’G per 
cent.) of free fatty acids present in the former, whilst the latter 
enntaiiH'd nnl.v Ti'I per cent, of free acids. The cause (rf this 
difference in the two nils has been inveS^alpd„and it has been 
found that after the seed has been eriiliked the oil gradually 
undergoes decomposition, owing to the action of a hydrolytic 
enzyme (lipase) contained in the seed, 
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The meal furnished the following results on analysis: — 


Moisture .i. ... ,... 

Per cent. 
1... ... 9-1 

Ash . 

FiOTe . 

'. 3-53 

... . ... 3-4 

Fat. 

..( ... 3^:1 ‘ 

Proteins . 

. 18-2 

Carbohydrates “. 

...’■ ... 29-6T 


The ash was found to cfyitain 30'3 per cent, of phosphoric acid 
(calcxilated as I’jO,) jiresent in theifonn of phospliates, which is 
equivalent to 1'07 per eenl. of phosphoric acid in the meal. , 
The results of this examination'Of*-the Para rubber seed meal 
indicate that the material thus prepared could neither be used 
as a ^•'eding stulf, owing t,o the presence in it of large quantities 
of free fatty acids, nor for the expression of oil since the latter 
has been largely decomposed. It is probable, however, that if 
the nil were expressed from the fresh kernels, the residual cake 
could be utilised as a feeding material, as is shown by the follow¬ 
ing (■ompari.'\qn l)etween the calculated composition of such a 
cake and the composition of some commercial feeding cakes: — 


- c 

Moisture. | 

Ash. 

Proteins. 

Fibre. 


■-'1 

0 S 


Per 

Per 

Per 

Per 

Per 

Per 


cent. 

cent. 

cent. 

cent. 

cent 

cent. 

I’sra rubber seed cake ... 

J3-.16 

5'19 

2G-81 

5'00 

G'OO 

43-84 

Liaseed cake . 

IMG 

r)'20 

29 50 

9-10 

9-50 

35-54 

Cotton-seed cake (decorti¬ 
cated). 

9-0 

7'10 

1 

43 78 

5-18 

U'38 

23-56 

r 


These figures show that a cake prepared from Para rubber 
seed kernels would compare favourably with other cakes as a 
cattle food, and would contain a particularly low proiiortion of 
indigestible matter (fibre). 

Commercial. Value of the Kernel.i and Oil .— Specimens of both 
the kernels and oil were submitted to leading brokers. They 
reported that the oil could i)robably be used as a substitute (for 
linseed oil and would be worth about 20/. per ton, but that oil 
merchants would not take it up unless they first had an oppor¬ 
tunity of testing it in bulk. The brokers considered that it 
would be more profitable to ship the kernels themselves to this 
country, as is done in the case of most other bil-seeds. They 
valued the kernels at-lO/. to 12/. per ton, and added that they 
would be, prepared to take two or three tons at the lower p’'ice 
in order to introduce them into the market (1903). 

The Para rubber seed meal was not commercially valued, since 
in its present coadition.iV could not be utilised in any way. Para 
rubber sfed “ cake ’t- of the composition already given should 
be almost as valuable as linseed cake, which sells at from 6/. 16s, 
to G/. I6s. per ton (1903). 
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Tie results of this investigation lead to the conclusion thafe 
the kernel of the. Para rubber tree is a valuable economic product, 
and is likely to become pf considerable.comm^cial importance. ^ 

The oil possesses properties ver}’ similar to those of linseed oil, 
and should therefore suitable for .the preparatic^J of paints 
aiW varEflshes, and for^he manufacture of rubber substitutes, 
linoleum an<f waterproming materials. It could probably also 
be used like linseed oil/for the luanufaPture of soft soap. The 
cake left after expressing lie oil from the shelled seeds (kernels) 
would probably be of value as a cattle 4‘ood, ^ee its calculated 
eoniposftion compares very faiAjurabfy with the various cakes at 
prestyit in use, and it is sl»ted lhat aninjals readily eat the 
kernels in the Sirails Seitlcifletits. 

'I'he results obtained in this investigation of Para rubber seed 
have since been conf^nned by the examination of a numblf of 
further samples of the seed which have been forwarded to the 
Ini])erial Institute. 

P.AHA ItcuiiEu Sbkj) Oil. 

A small consiginnenti of l*ara rubber seed oil wlimh had been 
prepared by expression at the Ih'rak Museum was recel\ed at the 
Im])erial lustiltite for examination in 11)08. It was stated that 
the ]ft’ess used was not very eHicient, and that the best result 
(dttained was a yield of ill per cent, of oil from thegtlried kernels. 

Tlie oil was light brown, slightly cloudy, and deposited a brown 
muddy sediment. After filtration a bright yellow oil was 
oblained which gave the following results on exnininatioji: — 


Present I’revious 

sanijde. sample. 

Specific gravity at 

(1. ... 0-0302 

* .\cid value ... ... ltl'8 10’i 

Saponification value ... lOTS 

Iodine value ... ... 181'4 128 4 


It will be seen that the con,slants of the ex])res,sed nil agree 
closely with those obtained for the previous sample of oil which 
was extrac.t.ed at the Imperial Institute from the keniels by light 
petroleum. 

Samples of the oil were submitted to mahufaeturers, who con- 
firm(jd the opinion, previously expressed, that Para rubber seed 
oil could be utilised as a substitute for linseed oil. . I’he results 
of technical trials showed that it could be employed in the manu¬ 
facture of paint* or of soft soap. It is, however, inferior in 
drying power to linseed oil (as would be expected from its lover 
iodine value), anfI\vould consequently command a lower price 
(1908). 

Para Eurher Seed C.^ke. * 

A small quantity of Para rubber seed cake, obtained on ex¬ 
pressing the oil from the kernels, was received at the Imperial 
Institute for examination in 1911 in ord^ to tletermine its 
suitability for use ns a feeding-stuff for eattle. • 

The cake was fairly soft, and arrived in a Very broken con¬ 
dition, much powder being present. • 
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An ttJialysis furnished the following results: — 

Per cent. 


Moisture ... ,, ... ; •'. ••• h'S! 

G’’ude proteins .29'93 

. Consisting of : 

True proteins.27'0o 

Otlier nitrogenous suhstanees... 2'90 

Fat ... ■.17-68 

Starch, &c. (by difference) . 35'97 

Fibre ‘. 4'82 

Ash ... ... ... ... 4G9 

Nutrient ratio :—1 : 2-56'J 

(The ratio between the ^lereentage of crude 


proteins and the sunt of the percentages of 
starch and Tat, the latter beiug first con¬ 
verted into its starch equivalent.) 

Food units:--155 

(The total obtained by adding the percentage 
of .starch to 2'5 times the sum of the per- 
'■ eentages of fat and crude proteins.) 

The cake did not (‘ontain saponin nor any alkaloid; if any 
eyanogenetie gluc.oside were present the amount was loss than that 
necessary to yield O'Ol per cent, of hydrocyanic acid. 

It will be seen from the following table that this Para rubber 
seed cake compares very favourably in composition with the 
feeding cakes in common use: — 


— 

Para 

1 Soy bean cake. 

Linseed cake. 

Cotton-seed 

cake. 

rubber 
seed 
j cake. 

English, 

Imported. 

Average 

English. 

0 

et 

.a 

‘tri 

© 

s 

tf) u. V ■. 
2 8 « 
gJ.Si 

1 -4 * “ 

P © -s 
) ■** .2 
eS -S 
© Cifl 

P "h 


Per 

j Per 

Per.) 

Per 

1 Per 

' Per 

' Per 


cent. 

< cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

Moisture . 

6-91 

12-70 

17-00 

11-16 

9-.30 

9-00 

13-75 

Crude proteins 

29-93 

38-82 

40-.50 

29-50 

.33-37 

43-78 

24-62 

Fat. 

17-68 

11-07 

9-00 

9-50 

10-06 

11-38 

6-56 

Carbohydrates (by 

35-97 

26-51 

23-78 

35-54 

31-84 

23-56 

29-28 

difference) 








.•Fibre ... 

4-82 

5-85 

4-47 

9-10 

10-.37 

5-18 

2'i-19 

Ash . 

4-69 

5-05 J 

5-25 

5-20 

5-06 

7-10 

4-60 

'€ 

Food units.; 

155 

151 

147 ’ 

1.33 

NO 

161 

107 

1 




J 

. .i 




The present sample of Para rubber seed cake conta-fns more fat 
than is desirable, and it would be advantageous to submit the 
kernels to* greater pressure in order to extract more of the oil 
and, thus produce a harder cake. 


. • Feeding Trials. 

Feedpig trials wFre conducted for the Imperial Institute with 
this cake on co^«? and sheep, and the following report was 
furi^ished: — 
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A quantity of the cake was moistened with water and fed to 
cows. All, except three which are usu^ly averse to* new 
foods, ate it readily. Tnejlry and powdery condition of the cake * 
suggested the moistening of it before deeding, and ij Vas found 
th%t it absorbed its o^n weight of water, and was then more 
i^petising th*n when fwd dry. Several cows refused it in Ihe 
dry state, and att^ it rrydily wdiou moi^. Three cows received- 
the cake daily for five days, getting 4 Ib. each day. They all 
ate it readily, and no scouring or bindin 4 >’ effeej^ were noticeable, 
nor did 4h© milk or ci-cain appi^-ir afftn-ted in any w.ay. 

Ihe cake was fed in the dry state to sl^eep and was eaten 
fairly reinlily. Some sbeej) :stf*fbeir full allowance when it was 
mixed with oth<u‘ foods, but apparently had less liking for it 
when fed alone. No e^xcej)(ional effects were noiiced. * 

A jnore extended trial with a larger number of animals and 
a larger daily, allowance of the cake rvould be necessary before 
the safe limits and effect,s of this food could be .slated. 

The results of th('se trials aje satisfactory so far as they go, 
but, as stated above, it will he npces,sary to condued- trials ex¬ 
tending oyer .a much longer period before a really useful opinion 
as to the feeding value of Para rubber .seed cake can be formed. 
For results of further triahs see IMl. Imp. Tii.if. (1913, 11, ,551). 

• 

'I’lrK TTtii.i.s^tion of Pai(..\ llujuinn SF.En. 


Since the kernels of Para rubber seed wero first investigated 
at the Imperial Institute in 1902-3, small consignments have been 
received from time to time in London and sold ns oil-seods, but 
there has been no large development of this trade, mainly because 
the demand for seed for planting has been so large as to preclude 
the collection of seed for industrial use, and, further, the profits 
from sales of rubber on developed estates have been so large in 
recent years that little nr no attention has been given to the 
utilisation of by-products. .Now, however, when the area of 
productive Para rubber p]all^atious is increasing rapidly every 
year, it seems likely that this indilferenee, to the possibility of 
using those kernels will disappear, and already the expression 
of oil from the kernels has been undertaken at one or more mills 
in the East Indies. 

It is opportune, therefore, to call attention to several practical • 
difficulties which may occur in dealing with these kernels, and 
to methods of ovorgoming them. 

Considerable diffei^noe of opinion exists as to the cost of collect¬ 
ing Para rubber s«^ns. The late Mr. Carruthers, in his report 
as Director of Agriculture for the Federated Malay States in 
1908, estimated that 1,000 seeds could he collected th^e for 4 
cents and that 414,400 seeds would he needed to produce 

1 ton of kernels. From these data he calculated that the cost 
of collecting and shelling 1 ton of kerneds would be f21’14 

(|1=_2.?. id.). S 

This estimate is considered far too low by Mapsrs. Macmillan 
and Fetch (Journ. d’Agric. Trap., 1910, 10, 284, and Circulars 
and Agr. Joum., Roy. Bot. Gard., Ceylon, 1908, 4, 90), wBo 
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point out tbnt in Ceylon the cost of coUectiiig 1,000 seeds is U., 
and ctii<at Mr. Oarruthers’ estimate of tie number of s^ds 
required to produc's 1 toil of f^ernoJsj'is' based on tne weignt ol 
seeds fron^ untapped trees. It lias Doeu shown in Ceylon that 
seeds from •tapped trees afe smaller and Fighter than t^se from 
untapped trees, and Messrs. Maomi]lan[and Petch,estimate tliEt 
from tapped trees at least 700,000 seeds would be needed to 
produce 1 ton of kernels. Aceepting'-their data, the cost of 
collecting sufficient seed to produce 1 ton of kernels would be 
£11 13.S'. 4d., whl.ffi is e&rteinly a prohibitive price so far as the 
export of these kernels as an oil-s*eed is concerned. It should be 
pointed out that Mfssrs. Macniilh‘i‘n and Petch’s oriticism ol Mr. 
Carruthers' estimate is mainly directed to the question of the 
quantity of seeds required to produce 1 ton of kernels, whereas 
th(y primupal difi'orence' between the Iwo" estimates lies in the 
cost of collection, which appears to be nearly four times as great 
in (Vylon as in the Federated Malay States. In this connection 
it may be mentioned that Mr. llidley. Director of tbe Hotanie 
(lardens, Siugaiiore, has suggested that the right of seed eollee- 
tion in plabtatious in the Straits Settlements might be leased tr 
(diinese, who would he able to utilise for this purpose the labour 
of village children. If this ])lau is feasible it would appear to 
afford a comparatively simple solution of the labour difficulty in 


Malaya. 

For shelling the seeds, the installation of machinery is desir¬ 
able. Trials with Miller’s nut-cracking machine at the Imperiiil 
Institute have shown that this can he used for the purpos(‘; but 
it is necessary that trials on a compariitivoly large scale with the 
various machines available should be made before definite recom¬ 
mendations in favour of any one make are made. It is essentia] 
that the machine adopted should crack the shells wHhout 
damaging the kernels, since the latter deteriorate somewhat 
rapidly when they are broken and exposed to air. This is of 
.small importance when the kernels are to be utilised locall> 
and at once for the expression of oi?, but it becomes all-important 
if the kernels are to be exported. 

Kernels for export should be thoroughly dried in the sun beforr 
being packed in bags tor shipment. When these precautiout 
are taken it is quite clear that the kernels can be shipped t( 
Europe, and will arrive in sound condition. In 1909 a smal. 
experimental shipment was made to this country from Ceylon 
and it behaved quite satisfactorily on expression and furni^lied oi. 
of excellent quality. In 1911 a further small slEpment of kerneh 
was received at Tdverpool, and a sample of th\se, kindly supidie' 
to the Imperial Institute by the purchasers, was found to be ii 
good condition, and to give a normal yield of oil of good qu.ility 

In ..exp'ressing Para rubber seed oil trouble may arise frftm tin 
presence of a fat-splitting enzyme in the kernels, as this is take) 
out with the water /expressed along with the oil, and if thi' 
aqueous layffr is b/t in contact with the nil, the latter wil 
l)e hydrolysed iino glycerine and fatty acids. A similn 
fat-siditting enz.^me, however, occurs in castor seed, and tl))i 
ocyasious no difficulty in the indii.strial preparation of castor oil 
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ttud it may be assumed that with due care no trouble will arise 
with Para rubber seed kernels from tbis cause. Tbe kejuels 
should, however, be k^yl ynbroken ai«l shoi^Jd be expressed ns 
soon as possible after shelliig, in order to avoid possible^eteriora- 
tiou of the oil before ej^pressiou. • 

dete^rmiuiug the vjilue of an oil-seed the amount of oil 
present is the't'actor of prime imporlaiict', but much also depends 
oji the Jiature of the cak/left after expression of the oil. If this 
contains no deleterious ingredients and is rich in nutritive 
materials and poor in indigestible |ibK>, it ^n be used as a 
feeding-stuff for catUe, but if (deleterious ijigredients are present 
Ihe material can, as a rule, anly be employed as a manure. 
Unfortunately Para rubber see^ kernels contain a cyanogenetic 
glucoside and an enzyme which decomposes this in the presence 
of water, yielding prussic acid as one prodiu^t. This, how<lJer, 
is also true of linseed cuke, perhaps the most popular feeding- 
stuif with faiinei's in this counij-y a1 the present time, so that 
(he mere production of small (luantities of prussic acid affords 
no ground for suggesting that c%ke from Para rubheu- stu’d kernels 
will be unsuitable tor feeding cattle. It is, huw(»ver, of the 
greate.st imiiortancc to determine as soon as possible what the 
average maximum yield of prussic acid from cake made from 
th(!se kernels under industrial conditions is, and if this proves to 
be no larger than that obtained from linseed cake oif the average, 
it may be assumed that the cake is worth trial as a feeding-stuff. 
With all new feeding-stuff's it is desirable that extensive pre¬ 
liminary feeding trials should be made before the material is 
placed on the market, and even should Para rubber seed cake 
l»rove to yield less prussic acid than average, linseed cake, it will 
still be indispensable that feeding trials should be made with it. 
Tile jn'eliniinary trials referred lo on iiiige -Id-l have given 
promising results but require to be supplemented by experiments 
on a hu'ger scale. 

A detailed examination of I’ara rubber seed oil has 
been made in the Scientifio and Technical Department of Ihe 
Imperial Institute, and the results arc given in a paper by S. S. 
Pickles, D.Sc., and W. P. Haywunth, P.I.t'., which has been 
communicated to the Society of Public Analysts {Analyst, 1911, 
36, 491). The re.sults sliow that the oil coiishsts of a mixture 
of glycerides of linolonic, linolcic, oleic, and stearic acids, with 
possibly some palmitic acid. 

Tho*proportion of unsaturated acids present is low'cr than in 
linseed oil, as ^fas to he expected from the slower “drying ” 
character shown ^(riPara rubber seed oil. 

CEAllA IIUBBEE SEED 
(Manihot Glaziovii). 

Uganda. • 

A sample of Ceara rubber seeds from Ug^da was rec^ved in 
March, 1909. The seeds resembled castor .seed fn outward appear¬ 
ance, but differed from them in having a thick, hard, woody sjiell 
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and firm nut-like kernels. Tliey were found to consist of 70 per 
cent, shell and 25 per cent, kernel, and only yielded 12 to 13 per 
^cent. of dark yelloy, liquid oil, calculated on the whole seeds. 
The kernels were extracted from tha seeds with difficulty, as 
on splittingjthe hard shelLthe kernel gene||rally broke also. The 
oil furnished the following figures (colum/i 1 in table) on'chemi^aj, 
examination, to which are added for c.oiiiparison fcolumn 2 in 
table) the ligure.s for an analysis of ^le oil by Fendler and 
Kuhn (Ber. deut. Fharm. Gcs., 190G, 15, 426) and of Para 
rubber .seed oil, examined at the Imperial Institute: — 


<< 

j f-e^va rubber seed oil. 

Para rubber 


1 i 


seed oil. 

« ^ 
f 

i (0 j 

. (2) 


Specific gravity at C. ... 

0-926 . 

0-92G 

0'92,')-0-930 

Acid value . 

0-8 

2-18 

10-7-l(i-8 

Saponification value. 

Iodine value r . 

fiw-o 

188-f. 

191-8-192-1 

14()-0 

137-t) 

128-3-131-4 

Eeiohert-Meissl value. 

... — 

0-7 

_ 

Unsaponifiablo matter 

— 

0-9 

— 


I'he above analyse,s .show that the oil i,s a drying oil, somewhat 
similar to Paia rubber .seed oil. It does not a])pear likely that 
('eara rubber seed uould iirove a remunerative source of oil, as 
the seeds are difficult to shell, and the jirojKirtion of Jiard shell is 
too large to allow of their use in an unshelled condition for the 
expre.ssion of oil. 


4 


“N8A-SANA” SMKIJ KMHNEL.S, 

Sol 'llIKIi.V IVl'iKlil.A. 

Ibis saniide of iNsa-Sana ” kernels, from the Oalabar district 
of Southern Nigeria, was forwarded for examination to the 
Imperial Institute in June, 1906. 

■ No information was ris’cived as to the botanical soujce oj the 
kernels, but from enquiries subsequently made in Southern 
Nigeria by the Principal Forestry Officer,' it a^ipears that they 
are the product of h’ichiodeiidron africmiiix, filuell. 

I he sainide consisted of about lb. of the Imrnela, wliich were 
in fair condition on arrival. 

The IceAiels were found to contain 45-2 per cent, of oil, frhich 
diied in a day on exjiosuie to air at the .'itniosjdieric temperature, 
and left a wax-like res^idue. 

Ihe oil has beei^^xamined chemically and found to resemble 
tung oil (Chine,se wood oil) in composition (see p. 448). The 
foHowing table gives the results obtained in the examination of 









IMPEBIAL INSTITUTE—V. OIL-SEEDS, OILS, FATS, WAXES. 459 


tlie oil from the nsa-sana kernels and also the eoustauts of tuug 
oil for uomparisou ; — 


Sp('cific' gravity 

Saponification value 
Iodine value ... 
^Heliner value 
Titer test 


Dil frotn 
Nsa-Sann 
* kernels. 

0-91120 
(at S0° C.) 
191-6 

i4?-7 * 

95-2 
:i5-7° c. 


Coin.fnereial 
tmng- oil. 

0-93;i-0-942 
(at 15-5° 0.) 
190-197 
149-165 
96-3 

37-l°-37-2°C 


These results, and'tlie beliaviour of The oil on drying, se*m to 
show that the oil from u,su-.sana kernels could be utilised as a 
sub,stitute for tung oil; but technical trials would be necessary 
in ordcn- to determine this point. Tung oil is principally sold 
in the United States id' America, but there is also a fair market 
in this country, where it is used in the manufactuft of linoleum 
and also in laciiuer and varnish making. The price of tung oil 
in lAmdon at the date of the report (Ueb., 1907) was from £32 
to £33 per top. ^ 

9'he nsa-sana oil could also be utilised for making soft soai». 
and it would be worth from £18 to ,£20 per ton for this purpose 
(h’eb., 1907). The value of tlie kernels would he determined by 
the amount of oil they contain and the price obtainable for it. 

'J'he “cake" left after the e.xtraction of the oil resembled 
decorticated cotton-seed cake in composition but on examination 
for •poisonous constituents indications of the presence of an 
alkaloid were ob,served. On this account, and also owing to the 
nature of the oil which the kernels contain, it seems improbable 
ttiat the cake could be used as a cattle food, and very careful 
experiments as to its eftecSs on animals would first have to be 
made before it could be recommended for this purpose. It could, 
however, be utilised as a manure, since it is rich in nitrogen. 

A s.amplo of imshelled nsa-sana seeds was received from 
Soi^thern Nigeria subsequently. 

it consisted of small rounded nuts, diity brownish-grey in' 
colour. The .shells were very hard and thick, and jiiisscssed a 
bright white internal coating. The kernels, which were wdiite 
and soft and cq^ffl not be freed easily from the shells, foriued 
29 per cent, and the shells 71 i>er cent., by weight, of the whole 
seeds. I’he material received previously consisted of kernels 
only. • 

The yield of oil was 471) per cent, expressed on the keinels, 
or 14 per cent. expre,ssed on the entire infts. It was light yellov/ 
in colour, wdth a pleasant taste r6semblii'^% ground-nut qil, and 
dried to a film in a few hours. It gave the i'ollowing Results on 
examination: — 



460 


O'Ol.ONIAL UEPOJiTB—MI8CKLLANJSOU8. 


Specific gri»vity 
Aajd value 
Sapouification vaUic 
Iodine value 
Hehiier value 
lleicliert-Meissl ^ilue 
UusaponMaLle iiialtcr 
Titer testV.. 

A lai}>'e sample of tlie seeds was 


submitted to a firm of vurliisb 
mauufacturers, wlio, after conducting experiments with the oil, 


Present 

sample. 

i-2 

184-7 , 
148-2 
94-1 
!-»' 

T2 

;!4-5°('. 


Previous 

sample. 

0-932 

191-0 

147-7 

95 -^ 


35-7° 


reported that in tlieir opinion it w 


ould prove a welcome addition 


to tlu; list of oils useful ty the varnish maker. They stated that 
the hil from the Iticinodendron seeds stands intermediate in 
properties betw'eeu tuug oil and linseed oil, and would be 
superior to the latter for many purposes. They further stated 
that if this oil could be produced cheaply on a eommereial scale 
it would compete with tung oil. 

Large quantities of these nuts are stated to be available in 
certain districts of Southern A’igeiia, but it seems doubtful 
whether they could be exported profitably from West Africti foi- 
the icdlowing ic'asons : — 


1. The low- proportion of kernel in tlie nut, and tlie great 

difficulty of sei)arating the kei-nels. 

2. The low yield of oil from the entire nuts (14 per cent.). 

;i. I'lie cake i.s )irobably of no value except as a manure. 

4. ilegarding the oil as e(iual in value to tung oil (.t'3t) ]>er 
ton), the market price of the unshelled seeds vvould not 
exceed i‘4 lO.s. per ton in this country, which, accord¬ 
ing to the figures given by the For('si Officer at llenin. 
would iirobabl^ not pay foi- the cost of collection. 


If, however, means could be found of freeing the kernels from 
the shells in order to reduce the cost’of transport, there is little 
doubt that the kernels would find a J'eady sale in this country, 
and that the oil would be at least as valuable as liiiseerl oil, 
which at the dale of the report was woith i‘2i i2.v. Od. to 
i‘21 17s. Gd. i)er ton. 
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SEMI-DRYING OILS. 

Oils belonging to this class are generally valued in comparison 
with cotton-seed oil, •Wh?.;h coimnercially i# the most important 
member of the group. I’he chief oil-seeds yieldingfoils of this 
(ijass imported to the dnited Kingdom are cotton seed, rape seed, 
'and soy bei^us. In iJllO, 090,171 tons of cotton seed, valued 

at ,£4,8G.'3,800, and* in 1911, 590,959 ons, valued at 
,£4,898,075, were impflrled into the Dnited Kingdom, chiefly 
from India and Egypt; tlie following quanUties of cotton-seed 
oil weite also imported: 1910, 10,8S2lous, -ffllued at £685,050; ‘ 
1911, 25,400 tons, valued at*£811,054. The iolal exports of 
cotton seed from India in l9i)9 -10 were 282,491 tons, valued at 
£1,854,531; and in 1910-11, 299,011 tons, valued at £1,580,178. 
The total ex])orl,s of cotton seed from Egyiit were 819,229^tons, 
valued at ,£2,210,248, in 1910; and ’455,879 tons, valued at 
£8,118,110, in 1911. The Ihiited Stales is the largest cotton 
seed producing country, but comparatix ely little seed is exported, 
most of it being expn'ssed in the country. In the year ending 
.Tune 80, 1911, 100,079 tojis of cotton-seed oil, valued at 
£8,508,202, were exported from the United Stales, dlid only 5,908 
tons of cotton seed, valued at £43,788. 

7'he trade in rape seen! aud lape-seed ojI is also considerable. 
In 1909-10, 881,400 tons of rape' seed, valued at £.JJ,122,101, were 
('xported from India, and in 1910-11, 829,052 tons, viilued at 
£8,104,290. The imports of rape seed to the United Kingdom 
in 1910 and 1911 were as follows: 251,824 qrs., valued at 
£448,580, and 282,199 qrs., valued at £431,870, respectively; 
the corresponding figures for rape-seed oil in the same years wen*: 
18,489 tons, valued at £359,100, aud 8,408 tons, valued at 
£240,198. 

'l%e chief jioint of interest in oils of this class is the enormously 
rapid increase of the imports of soy beans to the United Kingdom 
during the last few yfcars. Until the end of 1908 practically 
no imports of this oil-seed were recorded, whilst in the 1908-9 
season 410,000 tons were exported from Vladivostok and Dairen 
alone, and of this quantity all but 5,000 or 0,000 tons went to 
the United Kingdom. Tu 1910 the total imports of soy beans 
into the United Kingdom were 421,581 tons, valued at £3.047,048, 
but in 1911 the imports fell to 222,657 tons, x'alued at £1,652,383. 
Fof further information see the “ Bulletin of the Imperial 
Instijute ” (1909, 7, 808 and 1910, 8, 40). 

Another impprtant oil-.seed yielding a semi-drying oil is sesa- 
inuni seed, of which 149,182 tons, valued at £1,772,767, were 
exported from iiiflia in 1909-10, aud 162,.827 tons, valued at 
£2,135,539, in 1910-11. The greater part of the sesamuni seed 
produced is expressed at Marseilles and does not ^seem to lie 
imported to the United Kingdom for use as a source of oil, 
although small quantities are used in the preparation of .com¬ 
pound feeding cakes. » 

COTTON SEED.\ 

Nyas.aland. , • 

This sample of Upland cotton seed was received from Nyasa- 
iand with a, request for information as to whether it could be 
Lirofitably exported. 
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The seed contained a considerable quantity of lint, which 
would render it unsatisfactory for use in an oil mill. If the 
seed \^ere ginned mqye carefully in th& fifst instance, or ginned 
a second tijue in order to cleah it rnfre 'thoroughly, it would 
probably be'saleable in thei United Kingdom at about the same 
price as Kas? Indian cotton seed, which was worth US 5j<. to, 
UG 10.5. per ton at the date of the report (Ifebruary, 1910). 

CUTtUN-SEED Oli,. 

The following r^xirt rebates to two samples of cotton-secd oil 
whi(E ^\erc examined in coAnetitiqu with an investigatiim into 
the possibility of preparing edible ,fatB from Indian cotton-seed 
oil, to be used in India as substitutestfor “ ghi ” (butter fat). 

The first sample was prepared from Indian seed, the second 
from .Egyptian seed; both, samples were refined before examina¬ 
tion. ' 



Eefined oil 

llefiued oil 


from Indian 

from Egyi)tian 


seijxl. 

seed. 

Si)eeifie gravity at 6'92;i 

0-923 

Acid value 

... O'db 

0-21 

Saponification value 

... 19:i 

193 

Iodine value 

... 102 

109 

'I’iter test. 

.. 2T'0°C. 

28'6o C. 

llehiier value 

... 96-2 

96'2 

Unsaponifiable matter 

... O'P (approx.) 

I'O (apjirox.) 

Colour . 

... Browjiish 

Yellow 

Taste . 

.. Not unplea.sant; Not appreciablv 


no distinct 

different from 


acrid after¬ 

that of the 


taste. 

Indian oil.' 


A little solid floe.culeut matter separated from both of the oils 
on standing for several weeks at a temixuature of about 19° C. 

The above rc.sults show that the Indian (cotton-seed oil did 
not differ in composition from the Egyptian cotton-seed oil with 
whi(di it was compared, and the flavours of the two oils did not 
differ appreciably. The Indian eotton-.seed oil was darker in 
colour, but it was found possible to reduce the colour to the same 
shade as that of the Egyidiau oil, or to an even lighter 8ha,de, 
by treatment with fuller’s earth. 

Barbado.s. 

A sample of eottou-seed oil was recceived^it the Imperial 
institute from Barbados in February, 1906. It Was oiu yellowish 
colour, and contained a minute amount of solid matter, which 
disappearedjOn heating, and when examined under the micros(jope 
was seen to consist of minute crystals. This deposit was too 
small* to examine separately, but it was probably merely “ cotton¬ 
seed oil stearin.,” ‘ 

On chemical exai^nation the oil furnished the following 
results, to which are added for comparison the usual constants 
0 # cotton-seed oil. 
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Usual constants 
Oil from of 

, Sarbadgs. cottou-seed oil. 

Specific gravity at 10*^10. ...* 0'922G y'92-0'93 * 

Titer test . 31-4)o_321o C. ,32-20-37-6° 0. 

♦laponificatioii value c. 196-5 19U196-5 

Hehner value ... ♦... ... 95 07 95'87-96-17 

Iodine value ... /.. 100-9-116-9 

Acid value . 0-44 — 

It will be seen tliat the results fursisbed Jly this sample of oi^ 
from’Barbados agree well \Wth tlie recorded constants of cotton¬ 
seed oil except in the iodkie value wliicji is much lower than 
usual. The low iodine vSlite would not interfere with the, use 
of the oil for soap-making, but miglit arouse suspicions regarding 
its purity if it were utili.sed tor cdibla purposes. * 

SOY BEANS. 

Honc Kong. 

Four varieties of soy beaus were received in July, 1911, as 
follows: • 

/Vo. 1.—“ White Bean,” known locally as ” ]’«k tan.” This 
sample <-onsisted of large, clean, plump, rounded seeds of pale 
ycliowish-browu colour. A few of the seeds were attaike<l by 
weevils. 

The seeds yielded 18'1 per cent, of oil, whic% had the usual 
characteristics of soy bean oil. 

The beans were submitted to n firm of oil-seed crushei-s who 
valued them at about £cS jK'r ton, net cash, at any English port 
(February, 1912), and to a firm of brokers, who described them as 
of similar (piality to beans received from Southern Manchuria 
and also valued them at 4:8 per ton (Eebruary, 1912). 

^'o. 2.—‘‘ Green Bean,” known by the (,!Iiiuese as “ Tsing 
tan.” *fhese were fairly large, rounded heans, of a pale 
greyish-green colour externally and yellowish within. Some 
dirt .-iiid a few foreign seeds were present in the sample. They 
yielded 17-9 i)er cent, of lAirmal soy bean oil. 

The beaus wer(' submitted to a firm of oil-seed crushers, who 
valued them at i!8 per ton, net cash, at any English port 
(Eebruary, 1912), and to a firm of brokers, who classed them with 
beans from Harbin, and valued them at £7 17,s. 6d. per ton 
(igebruary, 1912). 

JVo. 3.—“ Yellow Bean.” Th ese beiins were somewhat smafl, 
rouiid, and yellowish-brown in colour. A good many damaged 
and shrivelled beans were present in the sainj)l(>, as well as some 
dirt. They yielded 16'6 per cent, of normal soy hean oil. 

The sample'was submitted to a firm of oil-seed crushers, who 
pointed out that a considerable number of the beans were, split, 
that a good deal of dam.age had been done by nuiggots. The 
firm valued the beans at about £7 15.«. per ton, net cash, at any 
English port (February, 1912), adding that in bulk they would 
probably arrive in better condition an^ would* then realise the 
same price as the sample of “ white ” bShis, No. 2. ,A firm of 
brokers described them as of fair quality and worth £7 17 a. fid. 
per ton (February, 1912), 
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1 . 

No. 4.—“ Black Bean.” This sample consisted of flat beans, 
with bjack skin and yellow endosperm. Some impurity was 
present in the form <jf foreign s^ed anc^ tUi;t. The yield of oil 
in this case utas 15'1 per cent. f 

The somewhat low perceatage of oil yielded by these beans, 
and the black colour of the seed-coat, lua'ke them less VhluabW • 
than the preceding samples of “ white,” “ ^reen,” anif “ yellow ” 
beaus, and they were valued by the firm or| oil-seed crushers who 
examined the previous samples at, £7 lOi-. per ton (February, 
,1b 12). A firm of lookers '.'al,ued them at about £7 12.s. (id. to 
£7 15,v. per ton (February, 11)12). * 

A firm of oil-seed crushers to wliotn tlie samples of soy beans 
were submitted .stated that the amount‘of moisture present was in 
all cases just over 8 per cent., which is considerably less than 
tliat if the Manchurian beans commonly imported into Europe, 
'riu'se Hong Kong beans would undoubtedly bo preferred from 
this ])oint of vieu, and there would also be less risk of damage! 
iluring transit than in the case of beans containing a higlier per¬ 
centage of moisture. ' 


Wei-uai-wei. 

Two small samjiles of soy beans grown at IVei-hai-wei \t’cre 
sent tor examin,ation in .luue, 11)01). 

No. 1.—Bale green beans marked with brownish pateehes; eon- 
taiued 17T per cent, of oil. 

No. 2.—Bale buff-coloured beans smaller than the green variety ; 
contained 17’0 per cent, of oil. 

These beans do not differ in yield from ordinary commercial 
shipments of soy beans, the percentage of oil recorded by 
\urious observers being from lj\S per cent, to 181) per cent,, 
18 per cent, being fairly common. ' 

Ceylon. 

“ Soy beans grown at Jaffna from sedd imported from Java.” 

The sample consisb'd of small blactk seeds, mixed with sonn; 
brown immature seeds and a (luantity of tea leaf. It yielded 
14'5 per cent, of oil. Yields of from IJ'J to about 22 per cent. 
have been njcorded for soy beans, the usual amount being about 
18 per cent. < 

‘The oil possessed the normal characteristics of soy beau oil. 
The current price of soy beans at Hull was £8 13i-. dd. per'ton 
(August, 1912). The present sample would not realise such a 
high price, owing to the dark colour of the seelNgind their small 
si^e, the low yield of oil, and the presence of foreign material. 

It would be advisable to cultivate in Ceylon the more valuable 
ordinary- yellow commercial variety of soy bean, in preference to 
this black, small-seeded kind. 

SiKiiiiA Leone. 

The samples of soy beans which are the subject of this report 
were forwarded to the Imperial Institute in January, 1911. The 



IMPERIAL INSTITUTE—V. OIL-SEEDS, OILS, FATS, WAXES. 465 

beans were stated to have been grown at the Station, Head¬ 
quarters, and Kebe Town farms in the Ronietta district and it 
was desired to ascert^irt their valuer on thg English maricet. 

(1.) “ Station Farm,^own iJ drills.” , * 

Brown or blackish pods, containing in most casfs two or three 
•beans,*but occasionally only one. The beans w'erc of medium 
size and bdB colour; s6me of them were marked by brownish stains 
and a number of dai^ brown and bljfck beans were present. A 
good many of the beans were rather shrivelled. 

(2.j “ Station Farm, sown broadcast.” J ^ 

These ^jods and beans weie .simifar to the preceding sample 1. 
,(d.) ” Headquarters Farm, sown broadcast.” 

The pods in this samprte*w-ere rather ligliter in colour than 
those of sample I, but the beans were similar i.o tiiose deRcrilied 
.above. . » • 

(4a.) “ Kebe Town Farm, in drills.” * 

i’ods and beans similar to those of sample 1. 

(46.) “ Kebe Town Farm, broadcast.” 

The ])ods in tliis sam])le resembled those of sample 1, but the 
beans were mostly of somewhat better appearaiie# than those of 
all the foregoing samples, being less shiivelh'd and of clean bulV 
col^tiir. Some brown and black beans wen- also present. 

The samides were e.xamint'd \s iih the following result.s: 


—— 

No. I. i 

_i 

No. 2 

No. :i. 

No. 4,a. , 

No. 41.. 


Per cent. 

Per cent, j 

1 

Per cent. 

Per cent.. 

Per cent. 

Beans . 

f)l 

cy 1 

08 

! G6 

04 

Hu.sk . 

:i9 

,17 1 

_1 

.17 

,1a 

.10 

Hnmortion of good beans 

if, 

117 ! 

97 

9(i ; 

97 

weight (approx.) 






Moisture in beans 

lO-I 

It'.-u 1 

9-1 

10-4 ^ 

lO-.'. 

Oil in beans :— 


1 


1 


As received 

•49-G 


2.1-G 

21-8 

20-8 

In beans dried at lOO"' C. 

. 22-9 

24 • 8 : 

25-9 1 

24-.1 

2.1-.I 


For comparison with these figures it may be .stated that soy 
beans of commerce contain, as a rule, about 18 ])er cent, of oil in 
tlje air-dry beans or about 20 per cent, in the beans dried at 
100° C. The present samples therefore contain a very satisfile- 
toiij' percentage of oil, heiiig from 2 0 to o O per cent, richer in 
nil than avemge soy beans as imported from Manchuria. 

The current jKarket jmice in Jjondon of .soy beans of good 
quality is over £7 ])er ton (March, 1911), and beans simihir to 
the present sample would realise this price, it shipped free from 
t.ly;' pods and propmly prepared so as to avoid a sdirivelled and 
stained ayipearem'o. 

SOY BEAN OJL. 

Hong Kong. % 

This w.as a cle.ar, brownisb-yellow' oil,•which furnished the 
following re.sults on examination : 
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Specific gravity at q 

Acid value ' ... .«.. 

Saplinification valu^ 
lodiife value . 


0-924 

2-5 
193-8 
130-0 « 


The sample was submitted to a firm tff oil merttliauts, who 
valued it at £23 5.?. per tffia, in Hull, as m normal soy bean oil. 
Brokers valued it at 23,'(. 0^/. j)ev (twt. in London, jiacked in cases 
/February, 1912l, aftling iha1,if, ri'ju'esented the finest qnaljty of 
Hong Kong soy beaji oil. 

SRSAMFM sVeH. 


•• SlIBAN. 

No. 1.—“ Sim-sim (sesame) seed, known locally as ‘ eirawi,’ 
from the Gedaref district of Kassalu Province.” This sample 
consisted of white sesamuin seed, mixed with O'S to I'O per cent, 
of extraneous matter, which <'nuld be removed by sifting. The 
clean seed cmffaiued I’T per cent, of moisture, and yielded 
Sl'O per cent, of oil. This yield of oil is normal and satisfactory. 
The oil had the usual appearance of sesamuin seed oil. ' 

'I’he sample, y.fter cleaning, was submitted to brokers, who 
stated that it was superior to the fair average grade of sesamum 
seed. They valued it at about £17 per ton delivered at European 
poi'ts (May, 1912), with large white Bombay seed at £19 per ton, 
and yellow Chinese at £18 7.?. (id. per ton. 

No. 2.—“ ‘ Eirawi ’ sim-sim seed from the Gedaref district of 
Kassala Province,” This consisted of -a’liite seed, mixed w'ith a 
small quantity of extraneous matter. The cleaii seed yielded 
51-2 per cent, of oil, which is normal and almost identical wAb 
the yield from the previous samjdc from the Gedaref district. 
The oil possessed the normal charaiders of sesamum seed oil. 

•The .seed was submitted to brokers, who stated that it was of 
•very good quality and valued it at £l7 lO*-. ])er ton, delivered 
at European ports (August, 1912), with large white Bombay seed 
at £17 17.1. Cd. per ton. 


Abyssinia. 

Che sample consisted of a mixture of while and brown seeds 
and was stated by the brokers to be equal to 50 per cent. “ w'h'ite 
Bombay seed.” It w'as valued at £11 to £11 lOs. per ton, 
provided that not more than 3 per cent, of dirt is^esent (March, 
1906). 


Rhodesia. 

This sample of sesamum seed, known locally as “ Lugonca ” 
or “ Ndongca ” seed, froyi Southern Rhodesia was sent by the 
British South Africa ^.mpany to the Imperial Institute for 
examination. The seeci is said to be cultivated by the natives, 
who ub'e it in small quantities for food and also anoint their 
bodies with the oily pulp obtained on pounding the seed. 
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The sample consisted of 2 oz. of seed, which varied in colour 
from pale buff to dark brown; it was clean and free from ^irt and 
foreign seeds. , 

The sample was submitted for valuation to broker^, who stated 
that it was equal in qjiality to Coromftndel Bigaree Siesamum seed, 
'January cr(^, tlie currfent value of whi(di at the time of the report 
was £12 7.?. Qd. per Ion c.i.f. delivered in London (January, 
1907). Tliey added t(iat large quantfties of the seed could be 
disposed of at this price. . 

Anqther sample of 4 oz. of cl(lan* white* sesamum seed was* 
received from Tlliodesia and •submiti.ed to brokers for valuation, 
whe stated that coiisignmeniS of similar cliaK-acter would be worth 
£14 per ton c.i.f. delivered^if Marseilles for Noyembei’-llecenihcr 
shipments (Oclober, 1908). 

• 

NoirnTKUN Nkjehta. 

This .sanqdc was received at the Imperial Institute in 1909. 
It weighed 12 oz. and consisted of a mixture of black, brown, 
and wliite seeds. Tlie sample uas clean and free fi^ora admixture 
of other grain, and yielded 4r)'2 per cent, of oil, a rather lower 
prnportioTi than is usually obtained from .se.samum seed. 

The seed was submitted to brokers, who reported that it repre¬ 
sented a fair quality, but that it was somewhat* damaged, iind 
as sesamum nil is used for edible purposes, this fact would 
materially afl'ei't the value of the sample. The firm stated (hat 
it is easier to sell this product in eontinental ports than in the 
United Kingdom, and valued the sample at 4().«. per ;584 lb., 
less per cent., delivered ex ship (December, 1909). 

It is usual on the f'ontineut to employ the finer qualities of 
the oil, obtained in (he first exju'ession, in the manufacture of 
ediffle oils and fats, whilst the oil from the second and third 
expressions is msed for other purposes, chiefly for snaji-making. 
In the United Kingdom, however, the whole of the oil would have 
to be disposed of for snai'-jnaking, and for this reason the .seed 
cannot realise such a high price as it does on the Continent. 

SUNFLOWER SEED. 

Sudan. 

• 

This sample of sunflower seed was forwarded from the Sudaif 
in January, 1911. 

The seeds wft'e .small and white, having the u.sual shape and 
•ippearance of sucfitiwer seeds. The sample contained some dust, 
vegetable debris, and immature seed, which could be removed 
by sifting. An average sample from the consignment, including 
the .small immature seeds, consisted of husk 54 peE cent., and 
kernel 46 per cent. The kernels yielded 47'9 per cent, of oil, 
equivalent to about 22 per cent, on the whole seeds. The ofl was 
somewhat viscous and of bright yellow oclour, becoming rather 
cloudy on standing. It had a slight smel^and taste. , • 

The constants of the oil, compared with results previously 
recorded, were as follows: — 
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Oil from Results 

present recorded for 
snnple of sunflower 

' ^ ‘ seed. seed oil. 

Specific gTOvi^ty nt 15°/15° C. ... 0'921 0'924 to 0'93G 

Acid value. 4 5 not recorded. , 

Sajionificaiion value . 188'S 188 to 194 

Iodine value ... •... ... 102'5i 119'7 to 135 

Titer test ... ,. 1G-G° C. 17° to 18° 0. 

. Tlie (constants gKiU alwive fov the nil yielded by this-Sudan 
seed agree witli those recoidc'd tor sunflower seed oil, except llie 
iodiiK' value, wlii(di is lower ilnin tlie figures usiiiilly given. fl'Iiis, 
however, may he, due lo Ihe previous results having been deter¬ 
mined on cnmmereial sam])les of liie oil nliieli had possibly been 
“ denuu'garinated.” Ininher, the oil, on r.eeount of its iodine 
value, is usually stated to he a “ drying ’ oil, hut on the results 
now recorded it would he classed as a “ semi-drying ’ oil, and 

peri men ts made at the Imperial Inslltule .showed that the oil 
from llie Sudan s('ed only dried very slowly on exposure lo the 
air ill ihin films. 

The seed was suhmilted lo several firms of eommernial expi'rls, 
including oil-seed erushei's and manufaelurer.s of edible fais. 

The oil-seed crushers staled that sunflower .seed Inns very seldom 
been crushed in the United Kingdom, hut that it i.s exlen.sivel,\ 
grown and crushed in Rinssia, where lh(> seed is deeoHieated before 
crushing in order to improve the quality of the nil. The result¬ 
ing cake finds a barge market in Northern Kurope as a feeding- 
stuff, hut is very little used in the United Kingdom. 

One of the firms reported that the sample of Sudan sunflower 
seed appeared io be inther old and dry, whilst the seed was light 
and likely to yield a cake containing a high percentage of wQpdy 
fibre. They valued it at about .f8 jier ton delivered in Hull oi’ 
London (.Tnly, 1911), adding that fresh seed of heavier quality 
would reali.se a higher price. 

Another firm stated that the yield .)t oil given by this Sudan 
seed agreed well with previous results recorded for sunflower 
seed, and that the seed could he classed tor crushing purposes with 
.so,y beans and cotton seed. 

Makers of edible fats reported tluit the oil fditained from the 
kernels is fairly sweet and neutral, and would probably he suitable 
for edible purposes, whilst the residual e.ake aiq)pars to be a 
good feeding-stuff. Tlie unrefined oil would eoinjiete with cflieaji 
nut-oils and cotton oil, and the refined product woil'ld make a good 
substitute for olive oil. The firm considered'^-ut for these pur¬ 
poses the seed worrld have lo be imported at a low prfee, and in a 
decorticated condition, us the shell forms nearly 60 per cent, of 
the whole seed aiid would greatly increase the cost of shipment. 
They stated that they would be interested to receive offers of the 
decorlicated seed. 

M^TTOGANY SEED OIL. 

Barrados. 

A small sample of mahogany .seed oil was received from 
Barlahlos in March. 1911. 
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The oil was clear, dark greenish-yellow in^ colour, with an 
odour resembling that of linseed oil and an unpleasant iitter 
taste. • • * • ‘ • 


Tt was examined with the following results: — 

Specific gravity at 15‘5°/15’5° C. 

Aci(> value |. 

Saponification Jalue ... jk. 

Iodine value *. 

Titer test. ,.. f.. 

Hehner value ... , ... * ... *... 

, Reichert-Meissl valug 

The oil dried very slowly otit'xposure to the air. 


•0-936 
13-0 
193-3 
125-0 
30-5° C. 
93-r 
1-9 


The sample of the oil forwarded for examination was too ^all 
to enable any technical trials to be made, but specimens were 
submitted for.valuation to soap and varnisli manufacturers. The 
soap-makers reported that this mahogany seed oil resembles soy 
bean oil, and that it could not^ bo used to rephuje cotton-seed oil 
in the manufacture of liard soap, f'onspquently its value would 
not be equal to that of cotton-seed oil. The oil (oiAd, however, 
be employed for making soft soap. The varnish-makers con- 
siderrtl that the oil could be utilised for mixing with paints, &c., 
but they pointed out that it dries slowly in coijiparison with 
linseed oil, and that, in order to arrive at definite conclusions, a 
jiractical trial of .some duration would bo necessary. It is 
probable that this oil would realise about the same price as .soy 
bean oil, vif!., i’20 per ton (duly, 1911). 


MTFf't^TA SHED KKllNELS. 

Mozambujci'. 

A small .sample of seeds was received from the Mozambique 
flompauy labelled “ iSementes do Arvore, ’Eucuta, Oolhida em 
Cheringoma.” The seeds wgre typically euphorbiaceous iu shape 
and structure, and about the size ot large castor oil seeds. The 
kernels were covered with a thin pajiery skin of a pale grey 
colour with reddish markings. 

The kernels contained 50-i)7 per (“eat. of a deep yellow-coloured 
oil ^’hich was practically odourless. It had no marked taste, 
but after a time produced a persistent irritant effect on the 
tongue*. 

i-'ipecific*gravity at 10°/lfi° C. 

Acid valuer . 

Saponification value 
Iodine value 

Titer teat . 

Hehner value . 

Reichert-Meissl value 

The oil dried to a clear film on glass iif Jrom 9 to 10 days. 
The sample of seed was so small that no tminical triah df the 
oil could be made and therefore no definite information as to its 
value could be given. 


7'TG 
188-8 
118-7 
23;8° n. 
95--1 

0-40 • 
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In response to'a request for further material a larger sample 
was fqrwarded in May, 1909. It was labelled “ M’fucuta seeds 
jrom Cheringoma,” I and cOnsisl^ed of brOiTfu, thin-shelled seeds, 
about O'8 irtoh long and 0'6 to 0'7 inoh wide, somewhat resembling 
castor oil seeds, but larger a'nd having a doJl surface. The shells 
wore fairly easily broken, but the kernels were soft add liable 
to be damaged in the process. Many of) the seeds contained no 
kernels, but good specimAus consisted of ^0 per cent, kernel and 
40 per cent, shell. , 

The kernels conlained 46'4 per cent, of oil, eorresponcjing to 
28 per cent, (appro.v.) in the wh-ole seed, slightly below the 
amount found in the first sample V'see above). The oil was of 
bright, dark-yellow colour, semi-drying, tasteless at first but p'^o- 
ducing after a time an unpleasant burning sensation in the mouth. 
It fui'iiished the following'results on ehemioal examination: — 


Specific gravity at 16'r)°/lfi'6° 0. ... 0'92f) 

Acid value . 21 

Saponification value .... . 196 

Iodine value . 122 

fl 


The nil, generally, resembled that from the kernels examined 
in 1908 (see above). It was of the semi-drying class and'con¬ 
sequently unspitoble for the manufacture of cither paints or 
lubricants, whilst its unpleasant after-taste would vender its use 
as an edible oil impossible. 

rUEGI.XG NUTS. 

Laoos. 

A small consignment of these oil-sccds was forwarded toi-the 
Imperial Institute from Lagos in October^ 1903. 

The seeds were identified at the Imperial Institute as those of 
Jatropha Curros. This plant is cultivated in the Portuguese 
I'olonies for the sake of its seed which‘is exported to Lisbon and is 
there employed for the preparation of curcas oil. 

The seeds, on chemical examination, gave the following results. 
The kernels constituted about (id per cent, by weight of the whole 
seeds. On extracting the decorticated seeds with ether, they 
,yielded 52 per cent, of an oil, ^vhi(dl had a yellow colour, a fiftiit, 
peculiar odour, and a bland, nutty taste. 

It furnished the fcdlowing <'onstants; the results of previous 
observers are added for comparison :— " 

Present,' - Previous 
sample. observations. 

Specific gra-vity at 15° C. 0'919 0'919 (i'925 

Free fatty acids— 

‘Acid value . 4'47 — 

Free acids (calcq,lated as oleic 
tfi^id) ... C... per cent. 2'26 0'36-ll‘8 

Saponification value. 204'0 192-210 

Iodine value. 99 1 . 98-110 
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This oil can be employed for* the manufacture of soap and 
candles, and also as an illuminant and a lubricant, but is not 
well adapted for ibe \pst»-mentioned purjos^ on account of its^ 
semi-drying properties. Jt is a Strong purgative, awl in India 
is used medicinally. • , 

, BamplBs of the seed*and the oil were submitted to brokers and 
experts who teported that the oil can be used for soap-making, 
but at the present tim'^* would not be .worth more than £14 to 
£15 per ton. The cake left after the expression of the oil would 
be unsuitable as n cattle food owing to.its pujj^ative action, and , 
could obly be used as a manure, for wliicli purpose it would be 
worth from £2 to £3 per ton.» The value of,the seeds, therefore, 
would not be more than £4 tif £5 per ton (May, 1904). 

. CROTON SEEBS. 

Nva.saland. 

This sample was forwarded to tlie Impei’ial Institute from 
Zoinba in November, 1900. Jt was labelled “ ('roton Tiplivm 
seeds ” and consisted of .small, brownish, mottled seeds with the 
usual chafaeteristic dull surface of croton seeds. Tlie average 
weight of a single seed was about 010 gram. About 8 per cent, 
of tll^ seeds in the .sample iiad no kernels; the bulk, liowever, 
consisted of kernel 04 per cent., and shell 30 per ceg-t. 

The kernels yielded 58 per cent, of oil, equivalent to 37 per 
cent, on the wliole seeds. 

The oil was of a bright yellow eolour, had a faint smell, and 
po.sse.ssed the property, characteristic of croton oil, of blistering 
the skin. It was examined with the following results; — 

Present Commercial 

sample. croton oil. 

SpecTfic gravity at 15-5/15'5° C. ... 0-939 0-937 to 0-943 

Saponification value ... ... 203 194-5 to 215 

Iodine value ... ... ... 110 1017 to 109 

The,se results show that the-characters of the oil from the present 
sample of seeds are identical with those of the ordinary croton oil 
of commerce. 

There is a small but regular demand in the TTnited Kingdom for 
croton .seed, the market price of which was quoted at dth. to 
50,1. jier cwt (February, 1910). 

CBOTON ELLIOTIANUS SEEDS. 

* East Afeica Peotectorate. 

A sample of the seeds of C. Elliofianus, Baill., was forwarded 
to the Imperial Institute from Nairobi in January 190G, for 
examination in order to determine the value of the oil jrhich they 
contaTn. 

The sample consisted of decorticated seeds, some of which were 
found to have turned brown. Only the ffjsh "onej were used in 
examination. • , 

The seeds were extracted by light petroleunx, and yielded 27'7 
per cent, of a yellowish oil. 

S1296 
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On cliemical examination tlie oil was found fo possess the 
following constants, for comparison with which the oonespond- 
ting Sgures for croton oil derivecl from Vrefmi Tiglium have been 
added. 


Specific gravity at 15° C. 
A.cid value . 

Saponification^^ value 
Iodine value o . 

Heliner value 
Titer test ... < 


Oil of Cfoton 
Elliotiqnus. 
0-92i6 
4-24> 

201'6 

138-5 

'-94 

^5"T°-]3-8°C. 


Oil of proton^ 
Tiglium. ’' 
0-937-0-943 

194-6-216 

101-7-1/19 

88-9-89-1 


These constants show that the oil of C. Elliotianus is quite 
diffciy^nt from ordinary crptnn oil, the product of C. Tiglium (see 
above), and, unlike the latter, it does not appear to possess vesica¬ 
ting properties. 

The oil of C. Elliotianus would be less suitable for soap¬ 
making than cotton-seed oil, as the rpelting-point of the fatty acids 
is low, and it might be difficult to sell when large supplies of 
cotton-seed oil are available. But under present conditions when 
vegetable oils are scarce and dear this product could be readily 
disposed of at a price somewhat lower tlinn that of cotton-seed oil. 

The oil has ^been found by Professor Cash of Aberdeen Uni¬ 
versity to possess purgative properties similar to those of castor 
oil. 


CROTOE MACROfiTACEYS FiEEUS. 


Uganda. 

A small sample of the seeds of Croton macrostachys, Hochst., 
was received from Uganda. 'J'hese were heavy seeds with greyish- 
brown or black thick shells and white kernels. The whole aoeds 
were found to contain 19 per cent, of an orange-yellow coloured, 
rather viscous oil of a semi-drying character having a specific 
gravity of 0-871 at 99/15-5° C. The amount of oil obtained was 
not sufficient for further examination.*^ The oil was devoid of any 
vesicating action on the skin such as is possessed by the oil of 
Croton Tiglium. 


OM PH ALE A MEGACARP A SEEDS. 

. TaiNiDAn. . 

A small quantity of the seed of Omphnlea m.egacarpa, Hemsl. 
{0. (liandra), N.O. Euphorbiaceae, forwarded to the Imperial 
Institute from Trinidad, was examined with* the following 
results; — 

The seeds consisted of shell 28 per cent, and kernel 72 per cent. 
The kernels, when extracted with light petroleum, yielded 65 
per cent, of'oil, equivalent to 46-8 per cent, in the whole seeds. 

- The oil was pale yellow, faintly bitter, readily soluble in 
chloroform or ether, ai^ soluble in 97 per cent, alcohol to the 
extent of one part in J40 parts at 25° C. It burnt without much 
smoke Os smell, and when exposed to the air in a warm place for 
several days it only* became slightly thicker. The oil was slowly 
eapoqified by alkali with the formation of a white soap. 
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Tlie following constants were determined 

Specific at 

Acid value ...* 

Saponificakou value 

E#ter value .. 

Iodine valul 

Melting poiht of fatty acids 
Solidifying point of fatty at;;ds ... tl’5° C. 

• . . . •. *. 

The oil is less viscous than Bastor oil and varies gi'eatly in other 

respects as is evident from tfie following cemparison. In parti¬ 
cular, the iodine value of the tlmphalca oil is higher than that of 
castor oil, and indicates the presence of a larger proportion of 
unsaturated fatty acids. 


0-922 

1-47* 

190-3* 

188-8 

119-7 

36°-37-5° C. 


„ 15-5° C.* 

Spetnhc gravity 

Sai>ouificatiou value 
Iodine value 


Omphalea 

megaoarpa 

Oil. 

0-922 

190-3 

119-7 


Castor 

Oil. 


0-959- 


0-908 

170-180-0 

81-4-90-G 


Plii/sioloyical Action. * 

Professor Cash, F.ll.S., has undertaken a study of the physio¬ 
logical action of Umphulcn inajacnrpa seeds and has arrived at the 
following conclusions: — 

The seeds exert a purgative action due to the fixed oil, the 
degree of action being in direct proportion to the amount of oil 
present. 

The oil probably increases peristalsis by stimulating the intra¬ 
mural nervous plexuses of the intestine. It also produces 
diuresis owing presumably to a stimulation of the kidney tissues, 
but the exact mode of action is not yet determined. 

The dose of the oil is aUout four grams. The oily nature of 
the material, apart from the purgative principle, is considered to 
add slightly to the purgative effect by exerting a feeble mechani¬ 
cal action. 

The oil is regarded as a valuable non-irritant cathartic and its 
actrvity does not decrease appreciably with age. The dose, 
required is much smaller than that of castor oil and the taste is 
not unpleasant.^ 
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NON-DRYING OILS. 

• f / •- 

Typical,' commercial non-drying oiki are those derived from 
the olive, almond, peach-kernel and ground-nut. Of tlm typical 
products of this class included in this parj; of the Self,cted Reports 
the only well-known material is the ground-nut of which a number 
of samples from various Colonies have be^.n examined. This oil¬ 
seed is very little \sed in the United Kingdom and the best market 
for it is Marseille^. Full information regarding the cultivation 
and uses of the ground-nut is given'Tn the Bulletin of the Imperial 
Institute (1910, 8 ,' 150). Somi'‘',of the principal proddcing 
countries are India, Senegal and Gambia. The exports from 
Indip in 1910-11 amounted to 184,507 tons valued at £2,036,394 
whilst those from the Qa'mbia in 1910 amounted to 58,456 tons 
worth £387,943. 

Castor oil which is quite difierent in type from the other oils 
included in this class is conveniently discussed along with them 
because it shares with them the ckaracteristic of not drying on 
exposure to £lir. 

India is the chief country producing castor seed and castor oil. 
The total exports of castor seed from India in 1910-11 amounted 
to 2,148,033 cwt. valued at £1,099,075, and of castor oil to 
1,099,967 galfons worth £112,697. For information regarding 
the cultivation and uses of castor seed the Bulletin of the. Inn 
perial Institute (1911, 9, 17) should be consulted. 

GR(HL\IJ--\UTS. 

Sun.vN, 

A supply of ground-nuts was received at the Imperial Institute 
from the Sudan in June 1006. It consisted of unshelled nuts, 
free from dirt, but rather small and somewhat shrivelled. 

The percentage of oil in the horitels was 51‘9, equivalent to 
40'1 per cent, from the unshelled nuts. The yield of oil from the 
kernels was higher than the average figures recorded, which range 
from 43 to 45 per cent. 

The oil was examined chemically and the results obtained in¬ 
dicated that it was quite equal in quality to the ground-nut oil 
'of commerce. 

The nuts were submitted to brokers who reported that they were 
not of sufficiently good quality to be used for edible purposes but 
that large consignments could be sold to oil%sed crushers. The 
current value of the kernels for the latter purpose "was stated to 
be £11 to £12 per ton or £8 to £9 for the nuts (November 1906). 

U, 

Natal. 

jLucBo uui.8 were forwarded for examination to the Imperial 
Institute by the Confniercial Agent for Natal, in December 1908. 

JThe simple was,labelled “Elephant Ground-nuts” and con* 
sisted of ground-nut kei'uels which varied from i to ^ inch in 
length and from y'’,j.to f inch in thickness. The smaller kernels 
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• 

were as a rule much shrivelled. There were also present some 
blackened perished kernels and a few pieces of straw an^ husk. 

A portion of the sample was submitted ta commercial experts, 
who reported that the niits were of good quality, bSt somewhat 
too drjj^ and with a, few damaged kernels. They valued the 
•Ueriiols at £^14 per ton ^delivered in Marseilles (March 1909). 

t Gamiiia. * 

Two samples of ground-nuts were received.* 

No.*l. “Ordinary Ganilgan ground-nut, Tio, Sika.” Tliese* 
wefe somewhat elongated lyits in good cqpdition, consisting of 
kernel, 00 per cent., and s4i(Al (husk) 34 per cent. Most of the 
nuts contained two kernels each, and about 13 per cent, con¬ 
tained three. The kernels yielded 50 per cent, and the whofc nuts 
33 per cent, of pale yellow, liquid oil. 

No. 2. “'Light-skinned ground-nuts, Bantaiddlling. From 
3 or 4 seeds received from Senegal.” The nuts in this sample con¬ 
sisted of kernel, 80 per cent.,,and shell (husk) 20 per cent. They 
were rounder than the ordinary v.ariety of ground-nut. Most of 
them contained two kernels each but none were found with three, 
and about l(i per cent, had only one kernel. A few some'U'hat 
mouldy kernels were present in the sample. The kernels had 
dirty-white'or butf-coloured skins. The kernel.'* contained 49‘5 
per cent, and the whole nuts 39'0 per cent, of pale yellow liquid 
oil. 

Tlie following table shows the results of chemical examination 
of oil extracted from these two varieties of ground-nuts : — 


Spoci6cgravity at 15’5/I5'5 
Saponification value ... 
lodiuo value . 


• Oil from nuts 

Oil from nuts 

Commercial 

1 of sample 1. 

_J ____i 

of sample 2. 

1 

ground-uut oil. 

°C.' 0-928 

0-928 

0-918-0-92.5 

... ; 191 

190 

185-6-197 

... !• 89 

85 

83-3-105 


From the results of these examiuatious it appears that the 
liantankilling grouud-nuts furnish a larger proportion of kernels 
then the ordinary Gambia variety and therefore give a somewhat 
larger percentage of oil calculated on the whole nuts. This ditfeit 
enetTis, however, probably not sufficient to give the Bantaukilling 
variety any cdhsiderable advantage over the ordinary kind from 
a commercial poilTt of view, unless this variety gives a larger 
yield of nuts or offers any advantage in cultivation. 

A third sample of ground-nuts was forwarded to the Imperial 
Institute by the Colonial Secretary at Bathurst, •Gambia, in 
January, 1911. It was labelled “Fiji ground-nuts grown at 
Kotu by Senor Morales.” The nuts were large, each containing 
two kernels. They consisted of kernel ner cent, and husk 27 
per cent. A sample from Fiji previousl^examined at •the Im¬ 
perial Institute consisted of kernel 75 per c6nt. ahd husk 25 per 
cent, (see p. 470). 
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The kernels yielded 48'2 per cent, of oil, whilst those of the 
sample from Fiji previously examined contained 49'1 per cent. 
^ The oil had the usupl appearance of ground-nut oil and was not 
submitted to chemical examination. 

The sampje was too small for valuation, but gi'ound-nuts of 
similar quality would, when decorticatedj' probably rdalise thf 
normal price of good ground-nut.kernels, ■jiz ; £14: Ids. to £15 10s. 
per ton in London (Martji 1911). 

There is a small demand for imshelled ground-nuts of this 
, description, but it, is very uncertain, and the price shows con¬ 
siderable fluctuations. t 

, Ceylon. 

Samples of ground-nuts and ground-nut kernels were received 
from Ceylon in June 1904. They were of excellent ([uality. The 
kernels as extracted from llie nuts were valued at £10 to £10 lOs. 
per ton, and the kernels as received from Ceylon were valued at 
£9 2.V. 0(/. per ton (July 1904). 

A sample ,pf “ Fiji peanuts, Spanish variety,” was received 
in October 1908. 

It consisted of large ground-nuts, some containing two kernels 
and some only one. Tlie nuts containing two kernels varied in 
length from I'd to 1'8 inch, and those containing one kernel from 
0'8 to I'l inch. The kernels were from O'G to I'O inch in length, 
and formed 75 per cent, of the total weight of the nuts. The 
kernels yielded 49'1 ])er cent, of oil. This represents a good 
average yield. 

This sample was too small for trustworthy commercial valua¬ 
tion. The nuts were, however, somewhat larger than usual and 
might possibly be applicable to special edible purposes. 

A second samjde received from Fiji in July 1909 consisted of 
unslielled nuts, was labelled “ tSpanish peanuts,” and was de¬ 
scribed as representing the 1909 crop grown at the experimental 
station at Lautoka. „ 

The nuts were mo.stly in very good condition, but a few were 
slightly damaged or di.scoloured. They were large, varying in 
length from to 2 inches with an average of about If inch. 
Most of the nuts contained two kernels but there were a few 
containing only one. The kernels extracted from the nuts 'vyere 
•In good condition, very few being .shrivelled or discoloured. 
They were of normal size, colour and appearance, and focmed 
about 70 per cent, by weight of the unshelled nutb. 

The sample of Fiji ground-nuts previousij; examined at the 
Imperial Institute {.see above) was found to give an'average yield 
of oil, and as the present sample was quite similar no further 
analysis war made. ^ 

The best market for ground-nuts is Marseilles, and for that 
reasoli samples of these Fiji nuts, previously shelled, were sub¬ 
mitted to a firm in‘tha,+*port for valuation. They reported that 
the ker.'iels would sefl in Marseilles at about the same rate as 
pBromandel kernels; viz., 30 fr. per 100 kilos, (about £12 per ton) 
in December 1909. 
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Samples of the shelled nuts were also supplied to brokers in 
Liverpool, who stated that they would be worth about as njuoh as 
Chinese kernels, viz.,,il8 lOi. to £14 per ion, c.i.f. (December, 
1909). • 

^ Montsekrat. 

• ’Eight* sauries of undecorticated ground-nuts, grown experi¬ 
mentally in*^ MontserAt, were received for examination in 
January 1912. Tlie s^fiiples were as follows: — 

No. 1. “Local.”—Kather small nuts, yith dirty-looking 
husks gnd small kernels with reddisi-lfrown skins. Many of the • 
kernels were shrivelled. • 

Nsj. 2. “ Gambia (3-seed^i8L.”—Faii-siz»d nuts, which had in 

m('st oases clean husks of gooa colour. The kernels were mostly 
plump and clean, with pinkish skins; a few however,were 
slirivelled. 22 per cent, of the nuts contained three kernels«ach. 

No, 3. “Gambia.”—These nuts resembled the preceding 
lariety, but the kernels were darker, and a larger number were 
shrivelled; none of them contained more than two kernels. 

No. 4. “Spanish.”—Small nuts of dirty appearance, with 
very small rounded kernels which had pale pinkish»bruwn skins. 

A good many kernels were shrivelled. 

Nu. 5. “ Carolina Hunniug.”—Large, rather long nuts, of 

dirty colour and containing very large kernels, mostly with 
redjish-browii skins. Some kernels had skins of*a dirty brown 
colour, and a few were shrivelled. 

No. 0. “Carolina Eunniug (.small seeded).”—Fair-sized nuts 
of rather dirty colour, with kernels of medium size having skins 
varying in tint from reddish-brown to dirty brown. A few 
kernels were shrivelled. 

No. 7. “Virginia Hanning.”—Large nuts of good appeur- 
anci^ in most cases having clean-looking husks and somewhat long 
plum]) kernels, with rather dark red skins. Some shrivelled 
kernels were present. 

No. 8. “ Eed Tennessee.”—A'ery long, large nuts, of fairly 

good appearance, with \evf dark reddish-hrown kernels of fair 
size; a considerable number of the kernels were shrivelled. 
Nearly half the nuts contained three kei-nehs. The kernels had a 
rather unj)leasant taste. 

The following table show’s the average w’eight of the single 
nuts in each samj)le, the ])ercentage of husk and kernel, and the, 
percentag-es of nuts containing one, two, three, or no kernels: — 


Sample No. • 1 

1. 

» 

2. 

3, 

4. 

1 

6. 

7. 

8. 

Average weight of a 

0-37 

1-20 

114 

! 1 

! 0*65 ; 

1-62 i 

1-36 

1'97 

1-96 

single nut in grams. , 
Percentage of busk ... 

■ 30 

30 

33 

1 24 . 

30 

• 

26 

30 

36 

Percentage of kernel... 

70 

70 1 

67 

; 76 i 

70 ! 

74 ' 

70 J 

64 

Percentage of nuts con- 





! 



taining ;— 




•• 


• 



1 kernel. 

13 

10 

16 

35 

«22 

17 

9 

! 20 

2 kernels. 

83 

60 

8t 

1 61 

16 

80 

91 

29 

3 kernels. 

Nil 

22 

Nil 

; Nil 

Nil 

Nil 

‘ Nil 

< 49 

No kernel 

4 

8 

Nil 

4 

i 

2 

• 

3 

‘NU, 

j 2 
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The nuts were submitted for ralaatm to (1) a 6im of brokers 
in Lirerpool (2) a large firm of oilseed crasiers in Marseilles, 

• and (3) a &rm of fmercb'anis ,in Eaml/JCg- Ibe three arms 
reported oil the samples as follows :—• 

(1) The samples are al'i of very infevior colour, ^nd of a 
quality rarely marketed in Liverpool. They are not fine enod^i 
for sale to English fruit merchants or danfectioners, and would 
be more likely to find ’■a market amo»g Continental oil-seed 
crushers. Their lyalues in Liverpool, ex quay, in bags, would 
probably be approi.cimate'iy lus follows: — « 

Sample No. 


Price per cwt. 
s. d. 


1 

.‘2 

Vi 

4 

5 
0 

7 

8 


Name. 

( I 

Local ... ... ... ... 10 0 

Gambia /tliree-seeded) ... ... lU 0 

Gambia ... ... ..1 ... 12 0 

Spanish . 9 0 

Carolina liuuniug . 11 0 

Carolina Eunning (small seeded) 10 0 

Virginia Eunning . 12 G 

Bed Tennessee . 12 0 


(2) These ground-nuts should realise in Marseilles prices 
similar to those obtained for “ Gambia ” nuts, the current value 
of which is U-l fr. per 100 kilos. (14.v. 2d. per cwt.), c.i.f. Mar¬ 
seilles (April, 1912). 

(3) Tlie value of the samples for edible purposes, c.i.f. 
European ports, should be as follows, with Eufisque ground-nuts 
at 3G fr. per 100 kilos. (14i. Id. per cwt.); — 

Nos. 1, 2, 3, and 6 about 34 fr. per 100 kilos. (13s. lOd. 
per cwt.). 

No. 4 about 32 fr. per 100 kilos. (13i’. per cwt.). 

Nos. 5, 7, and 8 about 30 fr. per 100 kilos. (12L 2d. 
per cwt.). 

It may be pointed out in connection with these valuations that 
the current price of undecorticated,Coromandel ground-nuts in 
the United Kingdom at the time of the report was 13,?. to 14^. 
per cwt. (May, 1912). Eufisque ground-nuts suitable for edible 
use are more valuable, and good samples are worth about 17 j. 
per cwt. (April, 1912). 

It is clear from the foregoing results that these groundiuuts 
would be saleable in Europe. The large supplies of undecorti¬ 
cated ground-nuts imported to the Continent are mainly used for 
the preparation of edible oil, whilst the small quantities imj)orted 
to the United Kingdom are used as edible »«ts. Eor the latter 
purpose it is desirable that the husks should be clean and of 
good colour, and special attention would have to be given to 
these points if it is proposed to export ground-nuts fronj the 
West Indies to the United Kingdom. 


• GEOUND-NUT OIL. 

€ 

r SOUTHEEN EhODESIA. 

This sample Vas a pale yellow oil, which on chemical 
exanjination furnished the following constants: — 
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Specific gravity at 15'6° C. 0'916 

Acid value *. . ... 2'0 • 

Saponification value .*. ... *... 188'1 

Iodine value .*. 93'0 . 


^ • Tliesd' results show*that the product was of good quality. 

The comAereial exjferts reported tliat the oil was decidedly 
I)leasant, probably suji^erior to the highest grade oil met with in 
this country, and wortn about £40 per ton (October, 1905). 

It is evident from the foregoing neport ^nat this sample of^ 
ground-nut oil was of good quality and value. 

• • . 

Nouth-BaStehn Eiiodesia. 

This was a sample of very pale yellowish oil with a fai^t not 
unpleasant odour afid taste. It gave the following resuits on 
examination: — 

Sjjecific gravity at 15'5°/15'5° 0. ... 0'919 

Acid value ... ...» ... ... ... 2'2 

Saponification value . 189‘7 

Iodine value.* 96'5 

This oil would realise the current price of ground-nut oil, £38 
to £45 per ton, London (September, 1911). 

This sample had the usual characters of groiftid-nut oil and 
was of very good quality; and judging from its low acid value 
and pale colour, it had been carefully prepared. 

The value of ground-nut oil varies, as indicated by the range 
of prices quoted, depending on its colour and freedom from 
unpleasant taste and odour. Fresh oil of as good quality as the 
present sample would probably realise the higher price mentioned 
aboj'e, if it were obtainable regularly in quantity. 

Noetuern Nigeria. 

This Was a small sample of a cloudy, pale brownish-yellow oil, 
which became bright and fighter in colour on filtering. The oil 
hail a slight unpleasant odour, suggesting that it hud been over¬ 
heated in preparation. The colour and cloudiues.s of the sample 
showed that it had not been carefully prepared. Its constants 
Were us follow.s: — 

Northern Commercial • 

, Nigeria oil. ground-nut oil. 

Specific gi;avity. O OIS G DIS to 0 925 

Acid value ^. 1'2 — 

Saponification value ... 187‘0 185‘G to 197 

Iodine value ... ... 83'0 8;io to 105 

Xhe sample possessed the usual characters of gi'<*uud-uut oil, 
but on account of its slight peculiar odour and taste it would 
only be suitable for soap-making. • 

Maueitius. 

A sjimple of this oil was forwarded from'Mauritius in April, 
1909. 
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It was labelled “huile de pistacliej” and consisted of an 
imperial quart of pale yellow oil having a bland oleaginous 
(Odour and taste. On standing j,t deposited a minute amount of 
flocculent \Vhite matter. i 

On chemieal examinatioh the oil gave (figures which were in 
close agreement with those of the ground-nut oil of commerce. * *■ 

It was submitted to commercial expei(-,s for valuation. They 
reported that they considered it to be o^ extra fine quality and 
that its value wi^ probably about 30i. per cwt. (July, 1909.) 
They added that gcound-liuf oil would be practically unisaleable 
in London, but that it would gerfcrally be in good demand at 
Marseilles. < ‘ 

Hong Kong. 

l'’q}.ir samples of grouud-uut oil were received. 

No-. 1.—This oil is said to be imported from the Hoifuug 
district of Kwantuiig Province, and it is stated large quantities 
are already being exported to Siin h’rancisco. 

The oil was pale yellow and slightly cloudy. 

No. 2.—^This oil is said to be produced at Ping-chan, an island 
within the Hong Kong New Territories. 

The sample consisted of pale yellow, clear, bright oil. 

No. 3.—This oil is said to be imported from Shanghai. It 
was yellowish in colour, rather darker than sample No. 2, and 
slightly cloudJ\ 

No. 4.—This oil, which is said to be imported from Chinkiang, 
was pale brownish-yellow and slightly cloudy. 

A small quantity of brown sediment was present in all tour 
samples of oil. 

The results of examination and commercial valuation of these 
oils are shown in the following table: — 





1 

(■ 

i 

No. 1. 

No. 2. 

No. 3. 

No. 4. 

Specific gravity at 

0-916 

’’ 0-919 

0-919 

0-920 

Acid value. 

9-4 

3-2 ! 

3-3 

7-4 

Sapcaification value 

190-5 

190-5 ! 

189-5 

189-0 

Iodine value .. 

87-7 

99-4 

99-2 

100-1 



'-^ ^ 1 


Value per ton in London, 

£30 leas 2^ 

£29 leas 2i per cent. 

£28 lea{jL2i 

, with finest ground-nut 

per cent. 

discount. 

per cent. 

oil at £38 to £45 per - 

discount. 



di8cq,unt. 

ton (Feb. 1912). 








PENTACLETHEA MACROPHYLLA SEEDS. 

. ^ Soxttheen Niqeeia. , 

This consignment of the seeds of Pentaclethra macrojihylla, 
oomifionly known (Us, the “ oil bean ” or “ owala bean ” in 
Southern Nigeria, an»f as “ fai bean ” in Sierra Leone, was 
forward^ to the In^erial Institute by the High Commissioner 
f8r the Protectoratb, who desired to obtain definite information 
.regarding the value of these beans as a sotirce of* oil. 



IHFBBlALi urSTITHTB— V. OIL-BBKDB, OILS, FATS, WAXES. 481 


The consignment weighed about 6 cwt., and consisted of large 
flattened beans covered with a hard brown testa (seed .coat). 
They were from 1’6 te*l3T5 inch^ in lengthy 1-2 to 1'8 inches in. 
breadth, and 0 3 0'4 inch in thickness. The keAels of the 

fresh be^ns should b^ white and soft, but in the ^present con- 
M§nment a comparatively small proportion o£ the kernels were 
white, the bulk being ^own or black, probably as the result of 
decomposition. j t 

A quantity of the oil present in the kernels.was prepared and 
its principal constants determined. * The wesidne left after 
extraction of the oil from thS kernels was analysed i,o ascertain 


its ■v'ulue as a feeding-stuff. • 

The results of these investigations are as follows: — 

Per cent. 

Proportion of iiard seed coat in neans (by ^ 

weight) . 20-7 . 

Proportion of kernel in beans (by weight) 7,9-3 
Amount of oil contained in the whole 

beans .• . ;tl-2 

Amouiiii of oil contained in the kernels t 

the beans freed from the seed coats') .39-0 


It‘has been pointed oul already that a large proportion of 
the kernels had become (liscoloured, and as this had probably 
affected the oil contained in them, it was eonsieftred advisable 
to prepare two specimens ot nil, one from an average sample of 
the beans, and the other from a selected sample, consisting of 
beans with nndecomposed kernels. The constants of the two 
specimens of oil so prepared are given in the following table: — 



Oil from beans 

Oil from an 


with unde<'nui- 

average sample 

• 

posed kernels. 

of beans. 

Colour of oil . 

Pale vellow. 

Yellowish-brown. 

Odour of oil 

... Slightly luingent. Pungent. 

Specific, gravity at 100° (\, 

0-8637 

0-8627 

Solidifying point 

... 80 0. 

5° 0. 

Saponification value 

... 185 

182 

Acid value . 

4-6 

10-0 

Iodine value . 

... 94-3 

94-4 

Hehner value 

... 94-2 

95-7 

TTnsaponifiable matter... 

_ 

0-27 

Titer»test 

... 62-4° C. 

53-40 c. 


It will be sedh that the oil from the average sample of beans 
■'vas darker in coloufj more pungent, and possessed a higher acid 
value {i.e. was more rancid) than that prepared from the 
selected beans. The oil does not “ dry ” when exposed to the 
air, ..even at temperatures slightly above the atmo^heric. It 
possesses an unpleasant pungent odour (even when prepared from 
undecomposed kernels), which is not rgmov^d by any of the 
simple pr^esses in general use for refining oils; On standing 
tinie it slowly deposits a quantity m solid fat.' • • 

The chemical examination ha ving indicated that this oil might 
be suitable for the manufacture of soap, a portion of the oo^ij^- 
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ment of beans was submitted to a firm of soap manufacturers, 
who kindly undertook to extract the oil and make a trial of it 
fis a soap-making mq^terial.' Considerable, difficulty was experi¬ 
enced in prsparing the oil for thhs technical trial; in particular, 
it was found necessary to decorticate the beans before extracting 
the oil, in order to avoid inclusion of the brbwn colouring matter, 
of the hard seed coat. ^ < 

The firm of soap-makerS,reported on the oil as follows: — 

“ The oil obtained from tlie decorticated seeds was much 
.lighter than that prepared from the nnderortioated seeds; it 
contained coinp.aratively little albuminous matter, but possessed 
a pungent odour. Itp constants were :— , 

Iodine value. * .!. ... 87 07 

Acid value . 14'3 

• Titer tost ... ^ ., hOlSoC. 

The oil, despite the high melting point of its fatty acids, yields 
a rather soft soap. As this soap is inferior in colour, is some¬ 
what softer, and has a far stronger odour than that from cotton¬ 
seed oil, we have no hesitation in'i)u1tiug its value at .£3 per 
ton below thi", oil ” (refined cotton-seed oil was !it the lime of 
the report worth from £24 to £20 per Ion). 

Composition of the Meal .—The meal left after fhe exirae.tion 
of the oil from the selected beans containing undecomposed 
kernels was usud for analysis. It gave fhe following results: — 


Moisture . 

Per ceui 
120 

Ash . 

.‘vri''- 

Proteins . 

:U'8 

Fibre . 

6'6 

Sugar (de.xtro,se) . 

8-2 

Carbohydrates (other than sugar) 

33-7 


These figures indicate that ibis meal posses.ses a high nutri¬ 
tive value, and compares favourably in this respect with the 
feeding-cakes prepared from linseed, coiion-seed and other 
similar materials. No analysis of the''meal left after the extrac¬ 
tion of the oil from the unselected beans was made because this 
material was very dark coloured and po.ssessed an unpleasant, 
odour, which would prevent its u,se as a cattle fond. Such 
material could probably only be used as a manure. 

, It is impossible to say definitely what the commercial value 
of cake prepared from the beans with undec,umpo,sed kernels 
would be, since the amount of such material obtainable from 
this consignment was so small that no cake^ould be prepared, 
and no feeding trials with animals could be carried out, and 
such trials are essential before this residue could be safely 
suggested for feeding purposes. 

In drawing conclusions as to the commercial prospects of 'che 
oil be^ns 01 Pentaclethfa macTophylla from the results of the 
chemical examination aijd technical trial, it should be borne in 
mind th at, as already fhdicated, the consignment of beans sent 

Containing 22-6 per. cent, of phosphoric acid* (calculated as P.Oi), and 
equivalent to 0'65 per cent, of phosphoric acid (calculated as P,Oi) in the meal. 
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to tHe Imperial Institute was not* in a fresh condition, and that 
the deooihposition which had taken place in the kernels of the 
bulk of the beans hf^d mo doubt to some extent advflrsely 
affected the oil, and fb this circftmstance was no doubt due in ‘ 
part the dark colour and Objectionable odour referred to by the 

S m of sftap-makers, tftid it is possible that if the consignment 
beans had 4)een fresh^ more favourable view of the technical 
possibilities of the oil might have been^iaken. That this is the 
case is shown by the results of trials of a subsequent consignment 
from Sierra Leone (see below). , * 

The fesults of the chemicaj exaruination of the oils derived 
respectively from undecompcjsed kernels aiyl from an average 
sample of kernels (see above^ Show, however, that the chemical 
nature of the oil has undergone but little change as the result of 
the decomposition of ^the kernels. Consequently the softness of 
the soap produced is probably a constant feature, and therefore 
the price obtainsible for ft, even when made from fresh kernels, 
will no doubt always be le.ss than that paid for cotton-seed oil, 
which yields a harder soap. , 

Assuming that it is ])ossihle to prepare a feeding-cake from the 
fresh beans which would to some extent add to their value, beans 
in good condition w'oiild probably be worth from £5 to £5 10.», 
imr tSii in this country. 

It appears •that small consignments of tliese besyis have from 
time to time during recent years been placed on the Antwerp 
market from the Belgian Congo. They have met with a slow 
sale, usually at prices equivalent to about £5 per ton, and it is 
stated that this price has proved unremunerative to exporters, 
and that the trade has almost if not entirely ceased. 

In conclusion, it appears unlikely that' there will be in the 
near future either a large or profitable market for these beans, 
and tltough it might be worth while if the beans are available in 
large, quantities to ship them on the chance of securing a small 
return, e.specially when ns in recent year.s oil-seeds are fetching 
abnormally high prices, it would not be advi.sable to encourage 
the natives to plant Penta^lethra marrophylla for the sake of 
exporting ilie beans. 

SiEUHA Leone. 

A consignment of the same seeds was received from Sierra 
Leoiie in 1909. These were in better condition than the seeds 
received from Southern Nigeria (see above) and the kernels * 
showed very little discoloration. 

As a prelimiifhry examination of these beans had been made 
already with the ntfiall consignment received from Southern 
Nigeria (see above) it was unnecessary to majee a further detailed 
laboratory examination in this case. The consignment was 
therefore used almost entirely for a factory trial for the expres¬ 
sion of oil. For this purpose it was forwarded to a firm of oil¬ 
seed crushers, who pressed over a ton of the be^ns. * 

The whole beans contained slightly oye» 36 per cent, of their 
weight of oil, and on expression gave the tlllowing results; — 
First pressing (cold): Yield of oil, 20'2 peflr cent., calculated 
on the weight of seeds used. 
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-Second pressing (of cake from first pressing), at 77° C. 
(170° S'.): Yield of oil, ll'lT per ceni^ calculated on the weight 
■lof the cake used. « ' ( ' • 

The totaf yield of oil by expression was therefore about 30 per 
cent, by weight of the seeds'. ^ ^ 

The cold-pressed oil (first pressing) was deep golden-yellow itf 
colour, and on standing disposited a small(unnunt of solid matter. 
The hot drawn oil (second jiressing) wasf of dull yellow colour, 
and rather thick snnsistenoe. Botli oils were free from marked 
odour, but the hot'drawh eil Lad a faintly bitter after-taste, 
from which tlie cold drawn nil was free. 

The oil on analysis gave the fqlfijwing results, which arfe in 
agreement wdth those previously recorded for this oil (see 
abov^): — 


' Specific gravity at 16'5° C. (00° F.) ' . 

()'9194 

Saponification v.nlue . 

.. 184-2 

Free fatty acids, per cent. 

0-7 

The press-rake gave the following-results on 

analysis: — 
Per cent. 

Oil " . 

... 12-(l 

.Moisture. 

9-8 

fhude proteins . 

... :i3-2 

f'arboihydrntes . 

... 34-8 

Fibre . 

6-7 

Ash . 

4-6 


Both the cold and hot dr.a-wn oils would be rc'adily saleable, 
hut as regards Ihe former the firm rei>nrted lhat it could be 
refined to an almost colourless soap oil, and thaf it appears to lend 
itself to the making of a first-class edible nil. 

The cake remaining after expression of the oil compares 
favourably in nutritive value with the meats obtained from 
cotton-seed and other materials used as sources of feeding-cake 
for cattle. Tt was, however, described by the oil-seed crushers 
as only a low-el,ass feeding article, nu.l prohably not worth more 
than i‘5 per ton. Before it could he definitely recommended as 
a cattle food, feeding trials would have to be made. 

Eegarding the beans as originally received, the oil-,seed 
ermshers mentioned that owing to their large size the ordinary 
macliinery for preparing oil-seeds for the expression of oil was 
‘unsuitable, and if much of this product were treated, certain 
adaptations would have to be made. They added, however,' that 
it would be quite possible to dispose of the beans in fair quan¬ 
tities if any large supply were likely to be^vailable, and they 
estimated the value at £6 per ton delivered in London (August, 
1909), if shipped in lots of 60 to 100 tons at a time. It is 
important that consignments of “ fai beans ” should be dispatched 
in good condition, as any considerable proportion of decayed 
kerne'is would greaf.ly depreciate their value. It is understood 
that in spite of'the ra^er low price obtainable for them, small 
consignnmnts of theie beans were being imported into this 
ccfhntry (October, 1909), and also to France and Germany, for 
the nqanufacture of oil. 
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“ IKPAN ’’ SEEDS. 

Southern Nigeria. 

A sample of “Ikpan’' seeds, was'received at the Imperial 
Institute from Messrs, itlexander Miller Brother and Co. It 
was state^d that they ai;e very ahuudan! in the Cross Itiver district 
(rf*Southern Nigeria, where they are cultivat,ed»and used for food 
by the natives. * , 

The seeds could not 1^ deiinitely ideifiifiecl at Kew, but it was 
stated that they are probably derived from a jiiant belonging to 
the natural order Cucurbitacea;. 1* i5 possible tliat they may 
be the seeds of one of the t(Ams of water-melon (C’itrullus vul- 
garit) common in West AfrjBj. The constants of the oil agree 
witJi this supposition. 

The seeds were extracted with light petroleum and yl^ded 
from 40 to 41 per cent, of a pale yellow oil, which in cold weathei 
deposits a small amount of solid matter, which does not agaii 
pass into solution at ordinary temperatures. On chemical exami¬ 
nation the oil proved to be very similar to cotton-seed oil ii 
composition and properties, as'the following constants show: — 
Spec.ific gravity at 15° C. 0’Stl84 


Acid value 
Saponification value 
Iodine value... 

Hehner value 
Titer test 

Samples of the seeds and oil were forwi 


5-5 
194'0 
lOtJO 
9?5 
3G-()o C. 

arded to a commercial 


firm, who reported that the oil could be used for the same 
tetdinioal pui‘po.se.s ns cottou-.seed oil, and that its value for 
soap-making would probably be £1 per ton le.ss than that of 
cotton-seed oil. It was further stated, however, that the taste of 
the yil and its behaviour under the influence of heat indicate 
that it should be specially suitable for edible use, and it was 
thouglit that the oil from these “ Ikpan ’’ seeds might prove equal 
for edible purposes to the best ground-nut oil, which varies in 
value from ^30 per ton. lutorder to form a definite opinion upon 
this point, at least one ton of the seeds would be necessary to 
(‘liable the suitability of the oil for edible use to be properly 
determined. 

The cake left after the expression of the oil from the seeds 
would probably prove to be a valuable cattle food. It is very, 
rich in albuminoids and would, on that account, be suitable for 
mixing with feeding materials poor in proteins in order to raise 
the proportion o? allmminoids to the required amount. Like all 
.such materials, however, it would require to be tested by feeding 
trials before being recommended for general use. 

In a second sample received from Southern Nigerm the seeds 
were=> unshelled, and consisted of 36 per cent, shell? or husks 
and 64 per cent, kernels. The Igtter yielded 40'6 per cei^. of 
oil, equivalent to 25‘4 per cent, on the,entire seeds, which is 
practically identical with the previous resiflL * _ 

The oil was clear and pale yellow in colour, and deposited a 
small amount of white flocculent matter on standing. It gave 
the following results on examination: — 
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Specific gravity at G. 0'922 

Acid value . 1'4 

Saponification value. ... 196‘5 

Iodine value ... ... ‘ ... 107 


It seems junlikely that commercial consignments of these seeds 
could he procured at preseni. in Southern Nigeria fhr oxpoj’t, 
since it is stated by tlie Forest Officer <i'nr tlie Firfsterii Province 
that there is a large ]6fal demand for them as food at higher 
prices than they,would realise in this country. 


SENAT SEED. 

Sudan. 

I'he senat plant occui's a.s a weed in many parts of the Sudan, 
and is cultivated on a small scale in Central (.tezira, and more 
generally in the Managil district and the Blue Nile Province, 
Large quantities of the seed might be e.Nported from the Kordofan 
Province if the cost of tran.sport Vould be reduced, whilst a con¬ 
siderable quantity would be available also in the Tolcar district of 
the Bed Sea Province. Small quantities of the seed were first 
exported to Marseilles early in 1910, where it sold at about £12 
per ton as a substitute for ses.amum seed. 

The oil expressed from the seed is well known to the natives, 
who use it for edible purposes. The seeds are also dried and 
eaten by the people after being crushed, whilst the leaves'and 
fruit cases have been used as a cattle food. 

Several forms of the plant are grown in different parts of the 
Sudan under the fcdlowing names: “ Hameid,” “ Fagus,’' 
“ Ajurr,” and Tibish.’’ Botanical specimens of the various 
forms have been received at the Imperial Institute, an(|, were 
submitted to the Director of the Eoyal Gardens, Kew, who stated 
that they all appeared to be cultivated races of Cvciimis Chafe, L. 
(G. Melo var. ac/TPsHs, Naud.; ('. nreitaTivu, Sebum, et Thonn.). 
C. Chafe is said to be indigenous to JRgypt, Nubia, and Abyssinia, 
and Naudin considers it to be the wild type of the cultivated 
melon. 

Six samples of the seed have been examined at the Imperial 
Institute, with the results given below. 

No. 1,—Senat seed. Oval, flat, cream-coloured, cucurbitqpeous 
seeds, 0’7 cm. long and 0 25 cm. wide. 

No. 2. —“Fagus” seed. This sample resembled No.‘1, but 
was yellower and somewhat, flatter. '■ 

No. 3.—Senat seed known locally in 'Xordofan Province ns 
“Tibisb.” These seeds resembled in appearailce the preceding 
samples, but they were of a greyish colour and somewhat less 
rounded in shape. The sample was in a dirty condition. . o 

No. 4.—Senat seed from the Kadugli district of the Jebels 
SuB-Province, Kgrdofan. This sample resembled the preceding 
sample of “-Tibish ”«eed, but was not so dirty. 

No^ £).—“ Hametd ” seed. Light brown seeds, resembling 
senat seeds in sba^e and general appearance, but only about ono- 
half os large. 
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No, 6.—Senat seed from Bara* Eordofan Province. Cream- 
coloured, flat seeds, rather larger than any of the previous 
specimens. • . • 

All the samples yiefcfed a pal^ yellow, liquid oil, rfree from 
smell or unpleasant taste. 'The oils fr#m the various samples of 
seed were examined with the results given in the following 
taTile, to which are .adde^ the figures for oils fi’om other cucur- 
hitaceous seeds. • 



Viold . pcrmnt. , Sti-O mII-O 29-,5 , 31-7 : 30-2 \ 38-4 26-4 4.3-8 ‘ 40-8 

Spi'cifiogravitrati|;|j^ ; .j _ _ ;0'928 jfKflr) i — 0'fil8-0-922 — *— 

Add value .■ l-O i — — ' .o-T . 07 ' — ^ l-4-5'o — ' — 

Haimnifioation value .. 192-0 ;190-,^ 189-3 189-2 187-0 — 194-196-0 193-3 189-7 

lodiue value . 117-0 'l21-:i 117-0 124-0 128-6, — 106-107 101-6' 118 

Titer teat.^lO-S" C. — — ' — _ ^ _ j ,-|60 c. 3(1” 0.182“ U. 

* .Sec p. +85. ~ ^ 

Ill the case of No. 1, the lleliuer value was 90 (1; the percentage 
Ilf uii.-iiipoiiifiablc matter, ()'7 ; and the Eeirhert-Meissl value, nil. 

'I’lii.s senat-seed oil is similar to the oils derived from other 
seeds of (!uciirl)itaceic, and on a(.icouiit of its paRi rolour and 
freedom from smell and taste would be suitable for edible use. 

Utilisation of Henat Ilnshs. 

.Senat seeds are eontained in a melon-like fruit usually about 
three inelies in length. With a view to aseerlaining the possi¬ 
bility of utilising the husk of the senat fruit after the remov.il 
of the seeiis, samples of entire fruits, broken husks, and powdered 
husks'were forwarded from the Sudan. 

The jiowdered husks were examined in order to a.scertain their 
suitability for use as a feeding-stuff. The material was found 
to have the following jiereent^ige eonipnsition : — 

Per cent. 

Moisture ... ... . lO'Gd 

Crude proteins ... ... ... ... ID’To 

Consisting of 

True proteins ... ... f)'43 

Other nitrogenous substances 5’32 

.Fat . 2-26 

Starch, A-e. ... ... ... ... ."IS SO 

Fibre ... ... ... ... 2n f)0 

Ash . .^ _ 17-nG _ 

Nutrient ratio* ... ... ... 1:4'1 

Fond unlt.s+ ... ... ... ... 71’,T* 

No cyanngenetie ghie,n,sides or alkaloids 
were present. • 

* Tile ratio between the percentage of crude protede^nd the mm nf the per 
eentagee of starch and fat, the latter being first converted mto Us starch eifiitralent, 

^ 7he total obtained by adding the percentage of starch'to 2-5 times the turn q 
the percentages of fat and crude proteins. 
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Tlie above results show that these senat husks have only a very 
low feeding value, and contain much fibre and mineral matter. 
It is*, therefore, eyident-that they Wou,ld not form a desirable 
feeding-stuff for cattle, excep*L possibly as a diluent for richer 
materials. , < 

In view of the high percentage of mineral matter (ash), it “was 
thought they might be of value for marftirial purposes. In order 
to determine this point nn analysis waf^ made of the ash, whirh 
was found to hare the following percentage composition: — 


• I I 

Lime (CaO) ... *. . 8'42 

Magnesia/MgO) ... .(. 4'11 

Potash (K,0) ... 42'G9 

Soda (Na,0) . O'TO 

Phosphonc, acid (PjO,) ... 2‘51 

Chlorine (Cl) ... '. 2'08 

Sulphuric acid (SO,) ... 3'85 


These figures indicate that tht mineral constituents of senat 
husks .should be of value a.s a manure, particularly for crops re¬ 
quiring potash. It is probable therefore that good results could 
1)0 obtained by applying the husks direct to the soil ns a manure. 


PEN SEEPS ANP OIL. 

The.se seeds are derived from Morinija pieryfiosperwa or 
Moringa aptcrn, species indigenous to the East Indies, but now 
widely grown in the Tropics. 

NOKTHEnN NiGEni.s. „ 

No. 1. A sample of pods and seeds from the Borgu province 
was examined. The seed-kernels contained 38 per cent, of oil of 
pale yellow colour and pleasant ifiste. The nil was separated 
into portions respectively liquid and solid at 1T° C. (For analysis 
of oil see table on p. 489). 

No. 2. A further supply of about 50 lb. of .seed-kernels was 
received from Northern Nigeria in 190G. These were somewhat 
mouldy on arrival owing to the fact that they had not» been 
thoroughly dried before packing. To prevent fermentation they 
were dried by hot air and the greater portion of the sample was 
sent to a firm of oil manufacturers who obtained 21‘14 per cent, 
of “cold pre.ssed oil,” .and, on further e!#^)ression at 60° C., an 
additional G’G per cent, of “hot pressed oil ”—a'fotal yield of 
27'74 per cent. In both cases (“ hot ” and “ cold ” pressed) the 
oil was o£ dark colour and contained a high percentage qf free 
fatty acids probably owing to the mouldy state of the seed. 

No. 3. This consisted of lOT lb. of seeds. These were expressed 
hot at a pressjire of 48 cwt. per square inch and yielded 14‘1 per 
cent., qf yellowishlwhite oil, which was semi-solid at ordinary 
temperatures and* had a peculiar unpleasant odour. An analysis 
of the oil is given in the following table. 

C m 
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• • 

• 

i 

• 

. No. 1. 

• 

No. 2. 

• 

N(f.3. 

1 

• 

Extracted oil.* 

From • 
decorticated seed. 

From 
undecorti¬ 
cated seed. 

Liquid. 

Solid. ‘ 

* Cold 
pressed.! 

Hot 

pressed. 

Hot 

pressed. 

• 

Specific (fravity at 15/15° 

C. ... 

0-9« 

-i—• 

0-902 

0-898t 

0-913 

Acid value . 


15-a* 

_ 

49-7^ 

100-5 

2-3 

Saponification value ... 


189-J • 

194-4 

179-2 

178-7 

180-0 

Iodine value . 

_ 

70-7 

68-3 

100-3 

88-0 

67-7 

Unaaponifiable matter 


— 

— 

1-67 

2-69 








« 


“ Oil separated- on etandiny at 17° C. into liquid and solid portions, which 
were emmined separately. 

t Specific gravity at 100/15° C. 


Composition of Cake. • 

The residual cakes left after expression of the oil from the 
samples 2 and 3 had the following composition. The composition 
of cotton-seed cake is added for comparison: — , 



Ben seed from 
Northern Nigeria, 

Cotton-seed cake.* 


Decorti¬ 
cated No. 2. 

Undecorti- 
cated No. 3. 

Decorti¬ 

cated. 

Hndocorti- 

cated. 

Moisture . 

Albuminoids. 

Other nitrogenous substances 

Fat . 

Fibre.. 

Ash . 

Other non-nitrogenous sub¬ 
stances. 

_ .. . 1 . . 

Per cent. 
5-96 
24-12 1 
3^-81 J 
11-27 

4- 32 

5- 86 
13-86 

Per cent. 
7-5 

30-8 

14-5 

21-9 

4-5 

20-9 

Per cent. 
9-00 

43-78 

11-38 

5-18 

7-10 

23-56 

Per cent. 
13-75 

24-62 

6-56 

21-19 

4-60 

29-28 


* According to Smetham {Ann. Jour. Roy. Lane. Agric. Soc., 1909). 


The above analyses show that the undecorticated cake is fairl; 
rich in nutritive con^ituents. Owing to the difficulty of rc 
moving the husk or shell from the seed it is probable that onl; 
undecorticated cake would be manufactured if Moringa seed wer 
used commercially as a source of oil. • 

The cake, however, contains an alkaloid (the quantity is smal 
and its exact nature is not yet knoWP) and also Enlarge quantity c 
non-albuminoid nitrogenous matter; it is rfl^o bitter to the tast« 
so that it is doubtful whether it could be employed as a (eedinf 
stuff. The only other use to which the cake ceuld be put woul 
be to employ it as a manure, its constituents of value for th 
purpose being as follows:— 
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Per cent. 

' Lime (UaU) -. ^.0'403 

Potash (1,0) ^ .'. ... 0-803 

Phosphoric acid.(P 305 ) ... ' . 1'089 

Nitrogen (N) .!. ... 4-9G0 

t ‘ 

Ciinmercuil Valuation. 

The oil ohtai'ned from sample 3 was examined by a tirm of 
soap manufacturers, who 'reported that it would be suitable for 
soap-mating and that its value fdr this purpose would be slightly 
less than that of cdfton-seed oil. , ’.f'hey expressed a wish to'obtain 
a few barrels of the oil for trial. 

(I'he seed and oil werp also submitted to oil-seed crushers, who 
stifled that they might be able to use the seed and expressed a 
desire to obtain a few tons for practical trial. 

Until further trials have been carried out, it is impossible to 
state definitely the commercial value of Moringa seed. If the 
residual cake can be used as a feeding-stuif, the value of the seed 
in the United Kingdom would be about £~ or iiS per ton (May, 
1910) according to the price offered for the oil, which would 
fluctuate in sympathy with that of other soap-making materials. 
If, however, the cake can only be used as manure, the value of 
the seed wilf be less. 

It has been frequently stated (see Bulletin, of the Imperial 
InUUute, 1904, 2, 117) that Moringa oil is especially suitable 
as a lubricant for watches and other delicate machinery. A 
sample of the oil was therefore submitted to a chronometer-maker 
for practical tests. After trials extending over 18 mouths, it 
was found that the oil is not suitable for clocks, us it gets thick 
and sticky after a time and changes in c.olour to a dark brown. It 
corrodes so much that it is believed it could not be used even in 
Very large clocks. 

I'i.vs'i' Ai'JiiCA Pnto’rECTojiA'i'K. 

The sample of Bon seeds which is the subject of this rcjiort was 
received at the Imperial Institute in October, 1911. 

The sample weighed 40 lb. and consisted of the seeds of Morinya 
pteryguspenmi (Ben seeds), resembling the seeds of this fpecies 
from Nigeria jireviously examined at the Imperial Institute. In 
about 22 per cent, of the seeds, the kernels were either absent or 
decayed. 

The .sound kernels yielded 39'2 per c^t. of a yellowish oil, 
against 35 to 38 per cent, in the case of previoift samples. The 
oil deposited some solid fat on standing and resembled in this 
respettt the oil extracted at the Imperial Institute from Nigerian 
Ben seeds. 

liiLANlTES JEGYPTIACA.. 

» « 

Fruits, kernels and oil derived from this, plant have been 
reiSjived from Nirthern Nigeria, the Sudan, and Uganda. 
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Noetheen Nigbeia. 

• 

Oil. —This was labeifed “ Betij oil fronf seeds Balanites 
wgyptiaca. It was olouciy, of bright yellow colour, and pos¬ 
sessed a, somewhat ijnpleasant smell. A quantify of dirty 
gFdenish-browji sediment was present at the bottom of the bottle 
containiim the oil. Affer filtration tlie,oil was quite clear, but 
a white nocculent substiiuce was deposited on standing. 

• Kernels .—These were about i inch long, pointed at one end, 
and ab»ut \ inch tliick; they were ligLt*browif, semi-transparent, 
rather hard, and had a raneitf liitter taste. The kernels yielded 
58'7 ^er cent, of oil. • 

Sudan. 

^ • 

This sample consisted of the fruits, called in the Shdan 
“ lleglig seeds.” They were oval in shape, and had a thin, wax¬ 
like outer skin, covering a layer of half-dried, sticky pulp of un¬ 
pleasant odour; inside this was a hard, tjiick, fibrous sliell, 
containing the pale yellow, oil-yielding kernel. The yield of oil 
was 41 per cent, on the weight of kernels, equivaleftt to 3'6 per 
cent, on tlie wliole fruit. The oil as extracted from the kernels 
by soivents was pale yellow and transparent, possessed no marked 
odour or taste, and sliowed no tendency to dry after being exposed 
to the air on a glass plate for several days. * 


E.ruiiiiiiation of Oil. 



Balanites oil 

Balanites oil 


from Northern 

extracted from 


Nigeria. 

the Sudan fruits. 

Specific gravity 

0-919 

0-9187 

Acid value . 

u-O 

1-4 

Saponification value ... 

... 196-7 

194-2 

Iodine value . 

... 92-5 

98-2 

llehner value ... 

... 95-2 

98-6 

Ileichert-Meissl value 

— 

trace 

Unsaponifiable mutter 

Q-6 (approx.) — 

Titer test . 

... 34-6°0. (approx.) 34°C. 

Percentage of oil in kernels 

... 58-7 

41 


The oil is a mixture having roughly the following composition; 

■—ok-in, 33 per cent.; linolein, 33 per cent.; steariu and palmitin, • 
togetlj^er 34 per cent. 

X tTu.rNDA. 

A sample of oil was received early in 1907 with the information 
that it w’as considered by the natives in certain parts of the 
Protectorate a specific for sleeping sickness, and thatSt was used 
in some parts of the Sudan as a purgative. It was asked that 
experiments might be conducted with the oik iii order to ascer¬ 
tain whether it had any therapeutic value. ‘Prof, ©ushny, F.R.S., 
kindly undertook to make these trials with (%) oil extracted from 
the kernels at the Imperial Institute, and (6)* oil as prepared in 
the Nile Province of Uganda. Prof, Cushny’s results shov? that 
the oil is of no value in the treatment of sleeping sickness, and 
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that altliougli the native-prepared oil, which was dark-coloured 
^and dirty, exerted an aperient action, this,was very slight and not 
likely to reader it of any value ‘in European medicine. 

(fommercial Value of the Oil aud Kernels, « , ^ 

The results of the exa;uiuation show tfuat the oif of Balanites 
wgyptica closely resembleii cotton-seed oil in chemical characters 
and, like the latter, it could no doubt be utilised in soap-making. 
Its colour aud taste would pveveut its use for edible purpeses. 

iSamples of the kernels have bAiu submitted for commercial 
trial and valuation tw a firm of sOjaJt-makers, who report that the 
oil would be worth about as much as refined cotton-seed oil. • 

It, is difficult to give even an approximate valuation for the 
kernels, since much depends on whether .the “ cake ” left after 
the expression of the oil is suitable tor use as a feeding material. 

It is a question tor local decision whether it would pay to 
extract the kernels, which alone are of commercial value, from 
the fruits for export, as the removal of the pulp aud fibrous 
shell i,s likely to be a troublesome process. 


BALANITES iJAUGHAMlI FItIJITS AND UlL,. 

• PoBTuauiJSK East ArEKA. 

Statements have been made recently that a species of Dulanites 
has been discovered growing plentifully in the Lebombo Moun¬ 
tains and on the bunks of the Umbeluzi Kiver in Portuguese East 
Africa, which produces large quantities of fruit, containing 
kernels rich in oil of high quality and suitable for use as an 
edible oil. 

The fruits of Balanites wgyptiaca from Uganda, Northern 
Nigeria and the Sudan have already been examined at the 
Imperial Institute (.see above), and shown to be incapable, under 
existing conditions, of systematic exploitation for oil, owing to 
the difficulty, first, of removing th»‘ external sugary pulp, aud 
then of extracting the kernel from the thick fibrous shell which 
occurs under the pulp. 

In view of these facts it seemed unlikely that the fruits of this 
new species from Portuguese East Africa could be of economic 
value for exj)ort, aud this opinion has been confirmed by the 
examination of specimens of the fruit and oil forwarded to the 
Imperial Institute by H. M. Consul at Lourengo Marqhes in 
(Jetober, I9II. * 

The fruit consisted of an outer sugary'^ulp enclosing a nut 
with a very hard, tough, fibrous shell; the kernel'of the nut was 
cream-coloured, oily, aud about I in. long and i in. in diameter. 

The frvAts were identified at Kew as belonging to as un¬ 
described species of Balanites, since named B. Maughamii, 
■Sprague. -They resembled the'fruits of B, cegyptiaca, previously 
examined at the ImpeLial Institute, but were larger. 

The sample was tSb small to enable the percentage of oil in the 
kernels to be deterlnined. 

The specimen of oil was clear, yellow, and liquid, possessing 
no marked smell ol' taste. The constants of the oil are given ib 
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the following table, compared with the corresponding figures for 
the oil of B. cegyptiaca- previously .examined at the Imperial 
Institute. • * « • ^ 


-•- 

• • 

• 

|« 

Ifaesent 

Oil from keinels of 
* B, (rgypiiaca. 

• 

• 

• • 

• 

4ample. 

• • 

> From 
Nigeria. 

From tbe 
Sudan. , 

i 

• * • 

S;*cifio gravity at . 

• I 

0-916 1 

0-919 

0-9187 

Saponification value. 

Iodine value.• •. 

198-5 

196-7 

1^-2 

100 

92-5 

88-2 


This oil of Z#.;l/«u^/(tt7m'/fiomPortugue8eEastAfricaresembles 
that of D. a’gi/ptiaca in appearance and general character, and 
if produced on a commercial scale it would probably realise about 
the current price of refined cotton-seed oil. The MifiBculty and 
expense of removing the sugary pulp from the fruit, cracking 
the shells, and removing the kernels would prevent the exploita¬ 
tion of the product on a large scale. ^ 

Since this report was forwarded to Ilis Majesty’s Consul at 
Lourengo Marques, experiments with the fruits have also been 
made in Germany, and the results confirm those recorded above. 


CALOPHYLLUM SP. UIL. 




Has sample of oil was received in July, 1906. It was for¬ 
warded as th(' product of C. tovieatosum, but the Ofiiciating 
ItiqKirter on Economic Products has since stated that it was very 
probably the oil of C. Wi^htianum. 

'The oil was of a dark greenish-brown colour, viscid, and 
possessed a slight unpleasant odour; it contained a quantity of 
solid matter which dissolved on warming, but separated out on 
cooling. The oil did not dry when exposed to air in thin layers. 
Itcyielded the following results on examination to which are 
added for comparison those furnished by cotton-seed oil:— • 


Specific gravity 
Acid value. 

Sa^tonification value 
Iodine value 
Titer test. 


Oil of 

Calophyllum sp. 
0 9401 at 17° C. 
270 

199-2 
79-75 
01° C. * 


Cotton-seed oil. 
0-922 to 0-930 at 16° C. 
(usually almost free 
from fatty acids.) 
191 tol«6-5 
100-9 to 116-9 

2il-l° to 39-20 0. 


The oil contains a considerable amoui|^ of _coagulable_ albu¬ 
minous material, the presence of which would interfefe with its 
use in soap manufacture. It is very dark coloured, gives a dark 
soap, and is not bleached satisfactorily bj^any of the o»dinary 
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agents which could be used economically. In view of the high 
percentage of free fatty acjds which it contains it is obviously 
'impossible tp use alkrfli for bleaching it. Iii the condition of the 
present sample the oil could jmly be usedi for soaps of low quality, 
but, after he'mg hydrolysed and the fatty# acids distilled, pro¬ 
ducts are obtained which are suitable for spaps of liig<her grade. 

The defective conditiourof the oil is possibly due to the use of 
an unsuitable process for '^extracting it, yerhaps involving the 
over-heating of the’seeds. 

' The oil would probably be'worth about il per ton lessl'than 
cotton-seed oil. '' 

,, t ' 

CALOFHYLLUM WKltiriAiWM SEEDS. 

, , India. 

Thic sample was received at the Imperial Institute in May, 
1910. 

It was labelled “ Calopliylluiii Wiylulainiin seed from District 
Forest Officer, South t'anara, Hangalore, Madras, llegd. No. 
!124‘23,” and consisted of a nii.vtui'e of fruits and seeds. The 
fruits were small and ovoid, with brownish, dry, shrunken peri¬ 
carp. The seeds had brown, brittle husks and yellowish-white, 
oily kernels. The kernels formed about GO per cent, by weight of 
the sample us received, and contained 'fJ O jier cent..of bright 
yellow, liquid' oil which furnished the following figures on 
examination: — 


— 

m 

Oil of 

Calophyllum 

Wightianum. 

Oil of 

Calophyllum 

sp. 

from India 
previously 
examined. 

Galop 

Innpl 

oxatab 

Feudler. 

hijllitiH 

yllitm 

il 

rod by ; 

LofeuWe. 

Specific gravity 15'5'’/16'6°C. 

Acid value. 

Saponification value 

Iodine value. 

Titer test . 

0-938 
13-0 
200-3 
103-0 
19-6°C. 

0-940 

■^7-0 

la9-2 

79-75 

31° C. 

0-934 
not re 
196-0 

92-8 

33°C'. 

0-944 
corded, 
not recorded 

96-0 

33° C. 


The amount of uiisaponifiable matter in the oil was I’G per 
pent.; Feudler has recorded per cent, for the oil of'C. 
Inophylluvi. 

The oil extracted at the Imperial Institute from these seeds of 
(/'. Wightianum differs somewhat from ths^oil previously for¬ 
warded from India in having a higher iodine value, and a lower 
titer test. It would not be suitable for use as a lubricant, but 
could be utilised for soap-making. From the results of the 
chemical examination, the oil of C. Wightiumiu appears to‘ be 
somewhat similar to the oil of.C'. Inophyllum, which Fendler 
found to contain ptflmitjn, stearin, and olein. The titer test of 
file C. Wightianum (^l^'is, however, much lower. The oil of C. 
hwphyllmn has been stated to possess poisonous properties, and it 
is Therefore doubtful whether the oil of C. Wightianum would be 
suitable for edible purposes. 
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The seeds of C. Wiyhtianum have an unpleasantly bitter taste, 
and on account of this and the possibility of the presence of 
poisonous constituents it appeals very unlfkely that, the “oake** 
obtained on expressing! the oil wopld be suitable for use as a 
^ feeding-stutt'. The bitter principle seems howeve/ to be entirely 
removed with the oil^hen tlie latter is extrflcted by light petro¬ 
leum, «o that the residual oil-free maul does not possess a bitter 
, taste. The oil can b* freed from thtf bitter principle by shaking 
it with a solution of sodium carbonate. * 

Aif stated ill tlie previous reporf, the conimercial value of thfk 
oii would probably be a lijjle below the current market price of 
cotton-seed oil. . t • * 

SrERCtJLIA F(ET1DA FRUITS. 

Ubylon. 


These were received from (Jeylon in January, 1912. The sample 
was compo.sed of fruits measuring about 1 imdi in length and 
i inch ill dianieler, coiisisiing of (1) a d«rk grey, tliiii papery 
outer skin (epicarp), enclosing (2) a thin layer of pale brown 
]mlp (mesocarp), suiTounding (3) a seed with a vei^ tough, shiny, 
dark brown shell and a soft, creamy white kernel. The fruits 
consi.sted of epicarp 2'r) per ceul., mesocarp 10 per cent., shell 
;i-‘j per cent; and kernel 48'Ci per cent. ^ 

J'lie kernels yielded 02'1 per cent, of oil, equivalent to 30'8 per 
cent, expressed on the seeds or 25’3 per cent, expressed on the 
whole fruits. ^ 

The oil was pale brownish-yellow, and had a faint, not un¬ 
pleasant smell, and no distinctive taste. 


Specific gravity 

at LVh°/i5-5°C'. 
Saponification value... 
Iodine value ... ^ 


Present Figures recorded by 
sample. Bontoux. 

()-929 — 

192-5 173-4 to 174-3 

87-0 81-4 to 83-1 


These fruits are stated to be eaten in (Jeylon, but it is im- 
lirobable that they w'ould find a market in Europe as an edible 
pioduct, since the kernels, which cannot be removed from the 
shells without considerable difficulty, do not show any superiority 
oVer those of numerous other edible nuts which are already 
imported into Europe in large quantities. 

The oil yielded by the kernels is a light coloured, non-drying 
oil, which might jjiid a market for soap-making or possibly even 
as an edible oil. It possesses the somewhat unusual property of 
being suddenly converied into a gelatinous solid when heated to 
a high temperature, and for this reason is of considerable scientific 
interest. * 


CALODENDROf^ CARENSE OIL. 

E.4ST AfIIICA PnoXECX-OBATE.* 

A specimen of this oil was received a? Jhe Imperhil* Institute 
from British East Africa in 1904. The tree yielding the seed 
occurs rather sparsely in East Africa, aitd is sometim^j grown 
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there and in South Africa as an ornamental plant. It does not 
occur, sfl far as is known, in sufficient quantity to be a commercial 
source of oil, so that it is merely(ja matter of general interest to 
record the cnaracters of the oil. The letter is pale yellow in 
colour with a slight rather pleasant odour ard a somewhat bittej 
taste. It deposits a small amount of solid, matter op standing, * 
On examination it gave the, following constants:— < 


Specific gravity ... 

0-9190 

Acid value ., ... 

. 27-0 

Saponification value ... 

. 192-0 

Iodine value. 

. 98-4 

TJnsaponifiable matter 

2-1 

Titer test . 

. 35° C. 


These results indicate that the oil is of a non-dryiug type and 
would be suitable for soa])-mal<ing, but, as tliere is at present no 
prosjtect of it being obtained in (iiiantity, its commercial value 
need not be discussed.' 


BAOBAB SEEDS (Adunsoiihi diyitata). 

East Ai’hica PitoTECToiiATii. 

These were received in E'ebruury, 1911. The sanii)le consisted 
of brown, kidney-shaped seeds, measuring about J inch by | inch, 
with hard, thick, tough husks, and soft, white kernels. 

The entire seeds yielded 11'6 per cent, of oil. The following 
yields of oil from the seeds of species of Adansouia have been 


recorded: — 

4 . 

A. diyitata (Senegal) ... ... ... 12'!) 

A. Za (Madagascar) ... ... ... IGA 

A. jaadofliasco/iiensts (Madagascar) ... G4'4 
A. Grandidieri (Madagascar) {. 42'6 

The oil was viscous, clear, and bright yellow, with no marked 
taste or odour. 

It had the following characters; — 

Specific gravity at 16'5°/15'6° C. ... ()'920 

Acid value . G‘2 

Saponification value. 19.‘t‘5 

Iodine value . 82'0 


The results of this investigation show that these East African 
baobab seeds derived from Adansonia digituta contain very much 
less oil.than the baobab seeds exported from Madagascar, which 
are probably derived,from A. madagascariensia or A, Grandidieri. 
llie small percentage of oil present in the East African seeds 
Would repder them of lib value in Europe as a source of oil. 

dBaobab seeds from' Madagascar containing about 40 per cent, 
of oil have been valued at about £7 t)er ton in Marseilles. 
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TELFAIBIA FEDATA SEEDS. 

From time to time enquiries are received at the Imperial 
Institute regarding.the utilisation cff Telf^iria seeds, the kerneje 
of which are rich in oil. and arl stated to be availablfe in quantity 
in various parts of East Africa. The following is* a summary of 

• the information available on the subject. , 

The plaJt T. pedahi is a peieuuial climber, belonging to the 
natural order Cucurbjtacese. It is i^aigenous to Eastern Africa, 

• Zanzibar, and Pemba. , 

The. kernels of the seeds are stated to be used by natives in 
tropical Africa both as a faodstufi and as a source of edible oil, 
add from time to time the suggestion has been made that the seeds 
might be exploited commercially in Europe as an oil-seed. 

The following analysis of the seeds has been published by 
Gilbert (see Sadalieck, Die Kulturgewdchse der delitschen 
Kolonien vnd Hire Erzeugnisxe, Oena, 1899, p. 245): 


Moisture ... 

Per cent. 
... 6-56 

Ash ... ..*. .• 

... 2-04 

Gil . 

... ,36-02 

Protein . 

... 19-63 

Woody fibre . 

... 7-30 

Nitrogen-free extraclive maiter 

... 28-45 


A sample of the seeds from Zanzibar was recdhtly received for 
examination at the Imperial Institute. They were flat, irregularly 
circular in shape, and about to IJ inches in diameter. The 
single seeds averaged 4'9 grams in weight. 

I'he seeds consisted ajiproximately of fibrous husk 11 per cent., 
shell 38 per cent., and kernel 51 per cent. A previous investigator 
has recorded 7, 33, and Ctl per cent, of fibrous husk, shell, and 
kernel respectively. The kernels yielded 5G'9 per cent, of viscous, 
slightly reddish-brown oil. Previous observers have recorded 
yields of CO to G4 per cent. 

The oil extracte<l from the kernels was examined with the 
following results: > 

Figures previously 
Present sample recorded by 
from Zanzibar, various observers. 

150 0 

1 Specific gravity at ... 0'910 fl'915 to 0-9185 

, Acid value. 2 G t)-34 ,, 2-44 

Saponification value ... 19G 18G-5 ,, 202 

Iodine value ^ . 89 84-2 ,, lOO'T 

The fatty acids of the nil ore stated to include stearic, palmitic, 
and telfairic acids, and an unidentified hydroxy-acid of the 
ftirmula . 

The expre.ssed oil belongs to the class of non-drying oils, and 
possesses a pleasant, slightly Sweet taste. ^It would be «uitable 
for soap manufacture, but the po()t(ibility .of preparing an 
edible oil from this sourc^e seems to depeSd on the di^cqvery of a 
cheap and efficient method of husking the •seeds, since the husks 
contain an intensely bitter substance. The oil-cake remaining 
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after presaing tke oil from the kernels could probably be used as 
a cattle food. The cake left after pressing the unhusked seeds 
would, (however, be unsuitable for this purpose, owing to the 
bitter constituent present in the Ijjisks. ' ^ 

The removal of the hiisk presents considerable difficulty owing 
to its tough £fnd fibrous nature, and the process of shelkng by 
hand is long and laborious. A Qerman s^vndirate qf soap- and ’ 
candle-makers at Manuhejm is stated to liave iuve.stiga,ted the 
commercial possibilities of these seeds, and to liave expressed the 
opinion that until & marhine has been invented for rapidly and ' 
cheaply decorticating them'it'would be inadvisable to placfe con¬ 
signments on the European market. ' 

The statement has been made that'c,<)nsign,meuts of these seeds 
have been sold from time to time in Goutinental markets, and for 
that reason enquiries have .been made by Ibe Imperial Institute 
in this country, at Marseilles, and at Il.amlJurg, as to whether 
these is now any import trade in the seeds. 1’be results of these 
enquiries show that the seeds do not come on the English market, 
but they have been offered at MarseiUes, allhougb never in com¬ 
mercial quantities. The price asked at Marseilles for the un¬ 
shelled seeds was 80 francs per 100 kilos. (— about i!12 per ton), 
but no business resulted; whilst the busked seeds (kernels) were 
also offered there some years ago without success. None of 'the 
firms with whom the Imperial Institute has been in communica¬ 
tion had any knWledge of a inacliine suitable for the purpose of 
decorticating the seeds. 

It appears that samples of the seeds of 7'. pi'dafn, and also of 
T. occidentalis from We,st Africa, are received from time to time 
at Hamburg, but the seeds are not imported there in commercial 
quantities. No market quotation for the seeds is available at 
Hamburg, and no machine satisfactory for the decortication of 
the seeds is known there. * 

The position with regard to these seeds may be summed up as 
follows. They are. known to yield a fair quantity of oil which 
could be used commercially. There is a difficulty in making use 
of them in this way, owing to the faeffthat the husks contain an 
intensely bitter substance, which (1) prevents the use of the oil 
obtained from them for edible ])urposes, and (2) renders the press 
cake unsuitable for feeding purposes. This difficulty could be 
met, as it is in other cases, by shelling the seeds, hut unfortrrn- 
a^tely there is at present no machine available for this purpoke, 
and shelling by hand, even with native labour, appears t(j be 
expensive. In spite of these difficulties small consignments of the 
seeds have been offered from time to time ift->Jurope, but there is 
no evidence that these have amounted to more than experimental 
shipments, and it is clear that there is no regular market for the 
seeds. 

In the even^ of the above-mentioned difficulties being overcome, 
it shoved be observed that oil-seed crushers are generally unwil¬ 
ling to take up a ne<^ oiUseed unless it is obtainable regularly in 
large quantities,'and ^‘far as can be ascertained at present no 
laj^e regular supply of Telfairia seeds could be guaranteed even 
if it were found possible to use them. 
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CASTILLOA EtASTlCA SEEDS. 

Trinidad. 

^ • 

This sample of th% crushed seed of CasAlloa elastica was for¬ 
warded to the Imperial* Institute by the Superintendent of the 
,Botani?al Department., Trinidad, in duly, 1903. ft consisted of 
about 1 lb. «f the coarsely ground seed and i^as of a light brown 
colour.* With it was also supplied a «mall specimen of the ex- 
.tracted fat which waS semi-solid anfl of yellow colour. Three 
samples of the fat were submitted to f.hemiijjil examination. Of 
these, A was obtained by extracting the seeds with light petro¬ 
leum for two day^ in a Sf^hlet apparatuj, B was obtained by 
extracting with light petroieum for two hours, whilst C, the 
specimen referred to above, had been extracted in Trinidad by 
triturating the crus^hed seed with carimn disulphide. Sinre the 
last-mentioned specimen still retained a small quantity *of the 
solvent, it Was heated at 100° in a vacuum before examination in 
order to remove the Iasi, traces of the solvent. On complete ex¬ 
traction with light petroleun*the seed yielded 12‘5 per cent, of the 
fat (A) as a ])ale brown solid which showed a tendency to crystal- 
li.se owing 1.o the large ]»roportion of free fatty acitfs present. 

'the chemical con.stants of the fat are given in the following 
table:— *■ 


— 

i 

A. 

Extracted 
with light 
petroleum. 

—^j— 

B. 

Extracted 
with light 
petroleum 

C. 

Extracted 
with carbon 
disulphide. 

Melting point. 

• 

.Soft at 32“ C. 
and melted 
completely to 
a clear liquid 
at 42“C. 


Semi-solid at 
ordinary tem¬ 
perature. 

Melted to a 
clear liquid at 
38“C. 

Solidifying point . 

ff urbid at 40“C. 
Solid at 30-5“C. 


Turbid at 37°C. 
Semi-solid at 
ordinary tem¬ 
perature. 

Free fatty acids :— 

1. Acid valne . 




y<)-8 

96-5 

28-2 

2 Calculated as oleic acid 




per cent . 

50-2 

48-5 

14-2 • 

Sapowfication value. 

184-4 

190-4 

19C-6 

Iodine value ... , . 

87-9 

88-5 

90-7 

TJ nsaponifiable malter (re^jwons 

G 


0-8 

substance) 




Remarks . 

Seeds com¬ 
pletely ex¬ 
tracted (2 

Seeds only par¬ 
tially ex¬ 
tracted (2 

Seeds partially 
extracted by 
trituration. 


days). 

hours). ' 

► 


On saponification, the fat yielded moderjitely hard soap, 
The insoluble fatty acids are comparativeiry hard; whep heated 
they begin to melt at 42 5° C., are completely fused* at 47° C. 
and, on cooling, solidify at 41'6° C. By repeatedly re-crystallising 
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these insoluble fatty acids from alcobol, palmitic acid wa» itoldted 
and was identified by the following constants. Melting point, 
61° C.^acid value, 217-5, iqdiue value, 0. (The melting point of 
‘pure palmi|ic acid i^62° C., aivi its acid value 218’7.) 

The differences observed in appearance and properties between 
the specimen'-of fat C (supplied from Trinidad) and the specimen 
A are probably due to two causes. In t^e first place, specimeff 
C was obtained by only partial extraction of the seeds and there¬ 
fore represents the more liquid portions of the fat, whilst A, hav¬ 
ing been prepared' by complete extraction, contains the whole of 
"the fat, both liquid'and solid, together with a certain amdunt of 
unsaponifiable, resinous matter, lil the secoi d place, whilst both 
specimens contain a somewhat large proportion of free fatty acids, 
the quantity in specimen A is much larger than that in specimen 
C, and it is probable that the presence of these free acids may be 
due to decomposition of the oil by exposure of the seed in a 
crushed state to the air for some time before extraction. 

A chemical investigation of the fat has shown that it possesses 
the following appror.imate compo.sition : 

Per cent. 


Oleic acid (free and combined) . 46 

Palmitic acid (free and combined). 31 

Stearic acid (free and combined). G' 

Acids of Jhe linoleic and linolenic series (free 
and combined) '. 13 


A bitter principle was isolated from the crushed seed by extrac¬ 
tion with alcohol, the fat having been previously removed by 
means of light petroleum. ]3y subsequent treatment of the alco¬ 
holic extract, an intensely bitter substance was obtained wliicli 
crystallises from methyl alcohol in the form of colourless prisms, 
melts at about 170° 0., and is insoluble in light petroleum and in 
water. This substance contains no nitrogen, and possesses 
neither acid nor basic properties. 

It is doubtful whether the seeds could be commercially utilised 
with profit, since they furnish only l^-f) per cent, of the oil whilst 
the crushed seed could not he use<l as a cattle food on account of 
its intensely hitter taste. 

INOY KEB.NELS AND OIL. 

, West Africa. 

Small samples of “ Inoy ” kernels and nuts from West Africa 
w'ere received at the Imperial Institute fOTa Me'ssrs. Alexander 
Miller Brother and Co. of Liverpool, in June 1905, and, as the 
results of the preliminary examination appeared to be promising, 
a larger quantity of kernels was obtained from the same source 
for further‘investigation. The nuts were identified at Kew as 
the seeds of Poga oleosa. 

Thti nuts were dark brown with a. thick rough hard shell and 
contained small ovoid kobnels, covered with a brownish-black, thin 
jiusk. iThe kernpls \^*re soft and white internally, and very oily. 

A few of the kernels were bad and had become brown internally. 
These were not used in the examination. 
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The oil was extracted from theltemels by means of light petro¬ 
leum, and its examination gave the following result,s. 

The oil WH% pale yellow in colour, .with a rather unplsBsant, 
oleaginous taste and ft’peculiar edour. It 4id not bgcome solid* 
on keeping and solid mattpr was only (deposited after .standing for 
several llaonths. i ’ * 

* The kernel%contained|G0'8 per cent, of oil, which had the follow¬ 
ing constants :— » 

^ Specific gravity at*15° C. ... <. 0'896 

Saponification value . ^... 184'49 

IoTHtic value ... ... ... * ... *... 89 75 

Ilehner value ». ...* ... . 9.‘5'00 

"lleic.heri.-Meis.sl v^liU! ..«** ... ... * ... l'4fi 

* Ai id value . 3!)-7 

Tili'r lest ... ... ... .... ... 22*^ f'.» 

The following table show.s the composition of the dry residual 
meal after exlraclioii of the oil. No doierniinatioiis of moisture 
in the meal were made as most of the water was taken out by 


the dry light petroleum u.sed iv extracting 
kernels. 

th*oil from the ground 

Exjfressed on dry 
material. 

• 

Per cent. 

Proteins 

... . 4I'f)l 

Sugars, reducing ... 

... • i-;!2 

,, non-reducing (sucrose) .. 

2-r)i) 

Other carbohydrates 

;ir>-92 

(h'ude fibre 

9-00 

.\.sh . 

8-70 


I'lie ash contained 401 ])er cent, of i)ho.sphoric acid (expressed 
a.s ]*„()„) in the form of pho.sj)hates. 

Tfie oil re.sembles, on the whole, coilon-seed oil, but has a lower 
“ i iter ” number. 

If could probably be u.sed as a .substitute for ground-nut, olive 
01 - .sestuuum nils for edible pnrpose.s bui, in order io determine the 
suifabiliiy of the nil for edi^ile imrpose.s, it would be necessary to 
lun'(‘ a consignment of a few huudredweighfs of the kernels so thaf 
the oil could be expressed on a commercial .scale, and specially 
examined from this point of view. 

The figures given above for the dry, nil-free material, show 
fhat file “Inny” kernels may be expecfed to yield a nutritions* 
cake <*uitable for feeding cattle, buf further examination is needed 
to prove its sniAability' for this purpose. The thin husk on the 
kernels is not ,so hard^s that on cotton-seed, which is left in the 
cake, and it i,s unlikely that there would be any objection to a 
similar course in tl;e case of the '' Inoy ” kernels. The thin husk 
surrounding the kernel should not be confused with tl^ thick hard 
shell of the “ Inoy ” nut itself, which would have to be removed 
previous to e^vport. The difficulty of removing the shells would 
probably prevent the exportation of tliK^kernelfi in commercial 
fjuantities. At the time of the report the^;ernels were valued, 
as an unknown oil-seed, at the nominal price «f £9 to f fO per ton 
in this country (May 1900). 

.1129.-, 
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Fui liier samplfts of “ Inoy ” kfmels, and of the oil prepared by 
iKilivea iti iSontliem Nigeria, were examined in .1907. 

Analyses of the kernels and oil have also been made in this 
(Oountry by Edie und^in Germany by Briegpr and Krause. The 
latter author’s obtained their material from Kamerun, where the 
tree is known as “ Njore-Nj'ole ’’ {Trojicfapflaiizer, 1908, 12, 88). 
It is of interest th^efore to bring these various results togetheiv 


since they serve to show the extent to which the oil content of 
the kernels and the usual^‘ constants ” of the oil vary._ 


, /• 

Aualisea^madr at the finperial 
JiiHtUule. 

AnalynU 
made hy 
Edie. 

Ahalysif! 
made hy 
iSriffi/er 
and 
Kraanr.. 

« 

< 

1 ( 

Oil extracted 
from kernolfl. 

Native pre¬ 
pared oil. 


No. 1. 

No. 2. 




Speniricgravityat 15''/1.')°C. 

0-89f) 

0-914 

0-918 

0-9091* 

0-91351 

Acid vuliie . 

.B9-7 

45-.9 

— 

56-0 

— 

.Sapt)uific.ation value 

184-49 

19-2-9'' 

184-0.') 

183-0 

19.3-05 

Iodine value ..„ 

80-7 

90-0 

8.5-,‘1.5 

9.S-0 

93-3 

Hehner value . 

9.9-0 

9 4-.5 

— 

— 

— 

Keiohert-Meiasl value ... 

1-4.'; 

nil. 

— 

— 

0-(!C 

Titer test. 

22'’C. 

-24-,5-0. 

— 

— 

— 

Percentage of oil from 
kernels c 

GO-8 



57-4 

62 


* Determined at 20" 0. and compared with water at 4° C. 
•[ Temperature not stated. 


OIL-SEET) FEOM ROTTTITERN NIGERIA. 

.Small .sanijdes of an unknown oil-s(‘ed from Souiliern Nigeria, 
and of oil extracted from llie seed by natives, were forwarded to 
the Imperial Institute by a firm of Liverpool merchants with a 
request for information as to the identity of the .seed and of the 
probable value of the oil and seed. The seeds were forwarded to 
the Royal Botanic Gardens, Kew, avd were there identified us 
being of the Nat. Ord. Sapindat^eae. Further identification was 
impoissible until plants had been jiroj)agated from the seeds. 

The seeds were about the size of hazel nuts and had a thin 
reddish-brown soft shell and a lighter-coloured inner skin. The 
interior was composed of white semi-transparent tissue very rich 
in oil. 

The oil was almost colourless and transparent and had a slightly 
rancid smell and a bland oleaginous lasto<;jit corftained a small 
quantity of solid “ stearin ” and yielded the following re.sults 


upon examination: — 

Specific gravity at 16°/15° G. 0'91fi 

’ Acid value. fl'5 • > 

Saponification value ... ^ . 186'3 

Ihdin'e value *■. 80-7 

Hehner value 96'4 

,, Reickert-Meissl 'Silue . I’S 

Titer test ... ‘ ... ... ... ... ... 31‘1°0. 
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As the oil is a non-drying one* and free I'roin smell, taste or 
colour, it would probably be of value us un edilde oil, or would 
yield a good white soap. Attempts are being made to detain ^ 
further supplies and ifliorumtion •regarding Ibis oil-seed. 

f • * • 

,• •tea-seed mil and tea-seed £!AKE. 

• t 

• lIoNG Kong. » 


•These materials are ’obtained from the se*ds of Camellia 
a near relative of the tea-phmt, C. Thea. C. Snxanqiin 
is grown liy tlie Chinese mainly for the sake of its seeds, from 
wliich the oil is expr?.sse<l amVused as an ill»miuaiit. The cake 
left«atter e.xpressing tlrt> oil is ifsed as a substitute for soap. The, 
possibility of using' it in this way is no doubt due to the l^rge 
amount of sa])oniu in tlge cake (see below*). • 

The oil and cake now reported on were'received from JTong 
Ivong. 

Oil .—This was a yellowish-brown, slightly opalescent oil, s.aid 
to be im]iorted to Hong Kong from Wuchow, on the West River, 
Kwangsi Province. • 

On analysis it gave tin* followiiig results 

. * 15',')° r 

Specific gr.avity at py.r,o (;'. D'.OIS 


Acid value . ... . 0'4 

Saponification value... ... ... . 19;V4 

Iodine value. . . 8T'6 


The oil was submitted to a firm of soai)-makers, who stated that 
it made a softer soap iliiin cotton-seed nil, and would therefoi’e 
be worth about t‘l per ton less than the latter, the current price 
of wlych was ,£22 2.''. fW. per ton in Hull (February 1912). 

This oil would find a market in the United Kingdom for lubri- 
cating and soap-making purposes. The presence of saponin in the 
seeds, and sometimes in the oil, would, however, ju'obably render 
tlie latter unsiiitalde for edilje use. 

Cuke .—This material consists of the cake left on expressing the 
tea-seed oil described above from the seeds of C. Snsnnqiia. 


The sample examined was in the form of hard, firm, circular 
cakes about 1 in. in thickne.ss. It was dark brown, and po.s.ses.sed 
an uflpleasant, pungent, liitter taste. 


On examination it gave the following 

results:— 


Per cent. 

Moisture ... f.'* . 

. S'.'Sd 

Crude proteins 

. fi'4.0 

True proteins 

. OP! 

Other nitrogenous substances .. 

. Odfi 

• 

Jfat ... ... ... . 

. I'd] 

Starch, etc. 

. 4d'24. 

Fibre ... ... . 

.... • ... 

Ash ... ... . 

.*.. d'20 

W g • 

No alkaloids were present, but the 

mnteriah contained 7 to 8 

w cent, of saponin. 


.siaas 

E 2 
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This imiterinl cannot be used ns a feeding cake, owing to the 
large amount of ,saj)oniii it contains. 

Th‘e cake is also ^unsuitable for use ns,a^ substitute for quillaia 
bark (soaj. bark), as it contaii/s less saponin than the latter. It 
appeared, however, to be oufficiently lUcli in saponin to be of use 
in the preparation of vermicides for dressing lawns, arfd sampjes 
were accordingly submitted to two firms of aninufacturing" 
chemists, in order t.o .■tscertnin its suitability for this purpose. 
Iloth firms repqrfi.ed favlournbly, and iffered to purchase trial 
consig-nnients of tVe cake. . ^ 

< 

■ tJA,ST()E,KllEI)./' 

, , Ugandv. 

I^ine .samples of (astor .seed were received in October, 1910, 
They were as follows : — 

No. 1. Bright brown and g’rey mottled s(‘(>ds varying in size 
from small to medtum. A few damaged seeds were pre.sent. 

No, 2. Medium-sized seeds, of grey colour with very dark 
brown mottling. A few damaged seeds were jiresent. 

No. !i. Large grey and black mottled .seeds. A few dapiaged 
seeds were ])resnnt.. 

No. 4. Fairly large, elongated greyish-white seeds, lightly 
mottled with black. A fair number of broken seeds were pre,sent. 

No. .fi. Fairly large brownish-grey seeds, mottled with very 
dark brown. A very few damaged seeds were ])resent. 

No. (!. Small, greyish seeds, mottled with dark brown or black. 
A few damaged seeds were ])resent. 

No. 7. Dark greyi.sh-browu inottled seeds of small to medium 
size. Hardly any broken seeds were present. 

No. S, Fairly large, broad seeds, of ciqipery-brown dolour, 
lightly mottled w’ith dark brown. Some broken seeds were 
present. 

No. 9. Large, elongated white .seeds, mottled with black or 
dark brown. Some broken seeds vJere present. 

The yiekhs of oil obtained from the .samples by extraction were 
ns follow's; — 


No. of Sample. 

Yield of oil. 

No. of Sample. 

Yield of eil. 

-■ - 

- - 


« 

1. 

Per cent. 

48-0 

G Ha. ...' 

Per cent. 
48-9 

2. 

•to-8 

7 . 

47-G 

3 . 

49-4 

8 . 

45- 

4. 

47-8 

9 . 

48 •2 

.5 ... . ... 

fin-O 


. < 


These seeds would all be readily saleable in FiUrope. Their com¬ 
mercial value woiil^. approximate to that of Bombay castor seed, 
whicfi .at the tima of the report was worth £12 5.i. per ton in the 
United Kingdom (February 1911), 
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Sudan. 

The castor idanl ^rows wild in the Sudan, and recently e^peri- 
inejital plautatioiiH Ji;ife been n^ade on th^ Xassala farm w*itJi 
Indian and Java kinds, which have proved superior to*the native 
plant. ^ variety with bAlliant red s6id spikes has slso been iu- 
tKfduced from Bnrgu fn AVe.st Africa. It i.s swid to be .superior 
to tile indigeiiou.s variefy and to produce larffer seeds. The fol¬ 
lowing' table gives the principal rc.sult,s^ol)tained by the examin-a- 
Liou at the Imperial Institute of castor seed fTo«n the Sudan. 


Bate of ,. ■ * 

Jieeeipt. 


Dtscriptioa of 
• • Seed. 


i Peteent- 
Age of 
oil in 
Seed. ’ 


Valuation. 


November 1905 Berber Pni 


„ I Dongola ... 


July 190(1 


„ • tipper Nile 
Prov. 


It umbo k, 
Bnbr - cl- 
Ghazal 
Prov. 

It e d Sea 
Prov. 


January 1907.. 
February 1907 
April 1907 .. 


. 8ahr-el- ^ 
Ghaza/Prov. 
K a 8 a a 1 a 
Prov. 

. Not stated,.. 


May 1911 ... Kordofan 

Prov. 

December 1911 Mongalla 
_ Prov. 


Small to medium, | 
dullgreyisb-browiij 
marbled seeds. ' 
Small, medium and ; 
large seed.s, vary- i 
ingiu colour from i 
reddisb-brown to | 
daik g r e y i B li- I 
brown. 

Small, greyish 
brown, marbled 
seeds. 

M e d i n m dull 
,y ' a I'-brown, 

I marbled seeds. i 
Small, light brown 
I seeds. 


Small, grey seeds. 


Small, dark grey 
jeedh. 

Sniiall, blackish 
seeds, not in good 
condition 


Small, greyish- 
brown soods. 

Small, dark brown 
seeds. 

Small, grey seeds... 

Small, greyish- 
brown seed. 


Large, reddish- 
brown, mottleS 
seeds. 

Small, grey seed... 


HI 1 to HI9 por 
■ toil (April 
190(1). 


Same as Bombay 
castor seed. 


5«. per ton more 
than Bombay 
castor seed. 

Samo as Bombay 
castor seed. 

Ss. per ton more 
than Bombay 
castor seed, i f 
shipped in 
sound condi¬ 
tion. 

5». per ton more, 
than Bombay 
castor seed. 

Same as Bombay 
castor seed. 

Same as Bombay 
castor seed. 

About 6«,per ton 
•more than 
Bombay castor 
seed. , 

Same as Bombay 
castor seed. 

£1U 128. Cd. per 
ton(Jan,19l2) 
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East Afiuca 'Pkotectoeate. 

'J’oii.siiiiiples ui castor seed grown in various parts of the East 
‘Aiiica J'roicctovatc \<ere ionvar(},ed for (;x;'iwiuatiou in Eeooinbor 
1908, duly lOlO, and August 1911. g 

No. 1." ‘“Emlm.” Ijalgo seeds oi mi.\(;d colour; solve small 
■seeds were also pre.sent. f r 

No. 2. “Embu.” Sy,iall, dark brown, mottled seedij. 

No. d. “ Kisuliia.'’ iA'U'ge elongated fieeds, mostly brownish, 
not mottled; otlu'i''i'astoi' st‘eds ot dark-browii colour also present. 

• .\o. d. “ Mjakifu.” La/gc, mottled seeds, very darkUnwii 

to black ill colour. ’ , 

Xo. .b. " Mjbri."* Small, molUcM. <^ark-bv(iwn seed,s. 

No. (i. “ Nakineiie.” Small, dark brown, mottled seeds'. 

N(\ 7. “ Njegegeg. ” ,Small, dark brown, mottled seeds. 

Noi 8. “li-arungu.” Very small, gie'yish-browu, mottled 
seeds. 

No. 9. ‘‘ (irown on the Ua.sin-Gishu plateau.” lairge, dark 

jiiirjde-browii .seod.s, ,uot mottled. , 

No. 10. “Fort Hall Enstriet." Mi.xed large and -small, 
variously colmired .seeds. Tt eoutaiiied d9-2 p(>r cent, ot oil. 

With the e\ce])tion of No. 10 all the .samples were too small lor 
chemical e.\amiliatioii, but .specimens were submitted to comtuer- 
cial exjierts, who valued tliem as follows: — 

Nos. .1, 8, ^ and (I ... i!9 I7.v. Gi/. per ton (March 1909) 

Nos. band 7 ... i9 Hb'. 0'^. ». >> 

No. 2 .0.S'. U(/. ,, 

No. 8 . tS lO.s. (W. ,, 

No. 9 . i‘18 5.''. Or/. „ (ttetober 1910) 

No. 10 . .412 O.v. Or/. ,, (March 1912) 

ui't weight including bags, delivered free ('x shi]) Hull, le.ss 2J 
per cent, discount. . “■ 

The prices quoted for all the samples were based on the current 
market value of East Indian castor seed. 

These valuations were lery satisfactory, the jirices quoted 
for the majority of tin' sampb's Going in advance of the 
current value of East Indian castor sr'cd. Very large quan¬ 
tities of castor seed are .said to be available in the East Afrhai 
Protectorate. 

EllOllF-SI.A. 

Eight .samples of castor seed grown near Balishury, Sou'thern 
iHiodesia, were forwarded for examination to the Jmperial Insti¬ 
tute in Augu.st 1906. 

The following table gives a de.scrijition of the .samples-and the 
yield of oil in each case: — 

^ Yield o,fqi]. 

Per cent. 

Ifo. 1. Large clean .seeds, almost black ... 47'7 

No. 2. Large clean seeds, black and white 

striped ... . 49'6 

Nol .I. Large alean seeds, light brown. 50'0 

No. 4. Smaller seeds, (dean, mixed colour . ... 46‘8 
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Yield of oil. 

Per cent. 

No. 5. Liugo ule^m seeds, liglit yiey lo' iiliuo.st * 
white ... ... ... ...» 4 i(j 

No. 6. Large clean leeds, bi'o\Mf,> .slightly pink 50'() 

«• No. 7. Large clerfn seeds, chocoliite-browy ... ;J9'G 

No.^<S. Medium siled, (Jean seeds, dark brown 400 

Commercial e.'cperts reported that the average value of these 
.Samples wa.s about ilk' per tou, delivered ^*x ship in Hull 
(Febroury 1907). • • • 

A further samph; of castor !*3ed grown in llliode.sia was received 
for examination iu iSe^itembe^f JL907. It ("ousisted of large, In-iglil 
bntwn seeds with a copper-like lustre and sliglit wliite markings. 
The seeds yielded Sl'k piw cent, of oil of the usual appeayauc* 
of castor oil but somewhat yellow. The results of an examina- 
lion of the qil were as follow's: — 

Specific gravity at 15'5°/15'5° C. 0'9Gli 

Acid value... ... ... ...^ ... I'G 

Saponification value ... ... ... ... 

Iodine value .• 9()’() 

The oil was l•oml)letel,^■ soluble iu two volumes of 90 per cent. 
• alcoBol. 

'J'he seeds .were valued at .ill i)er (.on, willi East Imliau castoi 
s(‘ed a ill) 1').'.'. ))er ton (March 1908). • 

The seeds differed considerably iu appearance from the castoi 
.seed of commerce, Iiut plants rai.sed from tliem at Kew havf 
proved to be a form of Ririnuii romviiuitx, the common castoi 
jdanl. Tile unusual a])pearance of these seeds would not 
interfere with their sale. 

A further sample of castor .seed was received from Phodesiii 
in May 1910. It consisted of clean, dark browm, mottled seer 
w'itli a few white and black .seeds. 

The kernels contained 68'7 per cent, of oil, equivalent to 52'k 
jier cent, calculated on the wdiole .seeds. 

The .sample w'as regarded by experts as of the .same value a^ 
Bombay castor seed. 

Castor oil .—A .sample of castor oil. prepared locally, was for¬ 
warded for examination from Rhode.sia in 1905. It was labelled 
‘No. 1. castor oil, grown and extracted in Rhodesia,” and con- 
Slated of nearly c.olourle.ss, very viscous, slightly turbid oil. On 
chemical examination it yielded the following results: — 


Specific gravity at J.5’5°/15'5° C. 0‘959 

Acid value ... * * . 1'2 

Acid value (calculated as oleic acid), per cent. ... O ti 
Saponification value ... ... ... ... 179'6 

,Iodine value ... ... ... ... ... ..^ 87'0 


One part of the castor oil was found to dissolve iu 6 parte of 9C 
per cent, alcohol to form a clear solution. ’ These results indicated 
that the product was of good quality, S»lthougli its value waf 
diminished on account of its turbid conditidfc. If rend^r^d cleuj 
hy filtration, its value in the opinion of commercial experts would 
be about £26 to £28 per ton (October 1906). 
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MoZAMllKiUK. 


^ 'J’lio‘'ftve samples i^f easltir seed wliieli pre ilie subjeid ol tlii.s 
rejKirl were forwardi'd id ilia Rniierial liislilute from Heira in 
Deeemlier Itill. Tliey wdWi stated to Itave been colleeted in tlie 
eastern ])art of Mossnrise, and it was desi#ed to aseertafii wliicji 
of tbe five varieties ifave tlie larg-est yieldtof oil, in tirder that its 
cultivation by tliu natives could be encourao'ed. '' 

The samjdes of,seed weVe as fidlows:-- • 

• No. i. Itrown liiottled", stnall. e 

No. JSlack nioilled, niediniiMsize. ^ 

No. 'I. Jtrowu mrttlled, niediuni'size. 

No. 4. Lifflit-eoloured, nioilled, far}>'e. 

Nip 5. Lodh', black, Ijirge. 

Jt was staled that No. .b is rare, and Ibal' No. 1 is the variety 
most commonly cultivaled. 

'J’lie .samples were all in “'ood condition and were found to give 


lliB fidlowing yield;^ of oil;— . 

Per cent. 

No. 1. ' 41-f) 

No. '2 . 47-0, 

No. d. . ... . 4d’.')' 

No. 4. , . 4f)'(i 

No. r>. 47'] 


The samjdes were all oi .salislacloiy ijnalily, and similar .seed 
would be readily saleable in Kurojie. The juices realised would 
dejiend to some e-xtent on the percentage of oil jiresent, but would 
ajijiroxlmate to that of Bombay castor seed, the current value of 
which was .£12 7.1. lii/. jier Ion (May 1912;. It will be seen that 
sample No. 4 gave the best yield of oil (49’C! per cent.), whilst 
Nos. 2 and 5 also gave very good yields (471) and 47T per cent.). 
The common variety, No. 1, contained the lowest jiercentage of oil 
in the series. 


Mau Ill'll u.s'. 

Two samjiles of castor .seed labelled " white variety " and “ red 
variety,” respectively, were received from Mauritius in April 
1911. 

The former consisted of medium-sized, dark brown, mottied, 
rather dull seed; a lew black .seeds and a small amount of broken 
shell were present in the sanijde. 

The red variety ’ resembled the ” wl%i4^ variety ” in colour, 
hut was of brighter ajijiearance and consisted of mixed, small, and 
medium-sized seeds. 

The two samples yielded respectively 45'2 and db'.b per cent, of 
oil, approximately equal to the yield obtained from castor Seed 
examined in Mauritius in I90.)l (see liullftitt of fjir Iwpevwl 
Instigate, ‘1909, 7, 418) 'I’he oil possessed the usual characters 
of castor oil. ' • 

^ These feed.s contaS'ied about the normal amount of oil, and 
would realise approximately the same price as Bombay castor 
seed, VIZ., ^12 per toy in Hull (October 1911). 
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Ceylon. 

Ill Ceylon llie eiintei' iilniil- oeours .its ii weed in many•plaees, 
and" its cultivation 'is confineii mainly tti native .compounds.* 
Some experiments undertaken in Royal Botanic (tardens, 
Epradesiya, liave sliojyn that its cultivation in that focality would 
lie unreuuin*rative alUiougdi it migdi^ be matie to pay in other 
parts oil the Island. For these experiiiients seeds were obtained 
.from Calcutta, Madra», Colombo and<Hakgala. Samples of the 
seeds r^Town were forwarded to the Imperial Tiistitute for exam¬ 
ination and valuation, and were rejmrted on as follows :— * 

TSo. 1. Madras *jrieiy, njJIu'ked •' 4 K.S.” The sample was of 
e'Hod (jualily, bul laid a sonit”*'ha1 lare-e pro])or1 ion of small seeds. 
It wa,s about equal in value to that imported from Bombay. 

No. 2. Batna variety, marked “ ft E.S.” These seedi* were 
ratlier larper lhaii Ifiose of the jinn-edigp .sample. Tlu? com¬ 
mercial experts reported that they were of good quality and worth 
].s’. ;W. to 2s, Gd. per ton more than Bombay .seed. 

No. 4. Calcutta variety, yiarked ‘’2 E.fk’" 'I’his sample was 
of fair quality, but contained a large jiroii^tion of seeds which 
were disccdoiired and pos.sessed withered kernels, ft was valued 
at from 2.s. fid. to fi.v. per ton more than Bombay seed. 

No. 4. Major variety, marked “ 8 E.S.” These seeds were of 
large size, but were eomsidered by experts to be immature, since 
the kernels were soft and pulpy and did not fill flie husks. The 
ripe seeds would no doubt contain a larger ]iro]iortion of oil than 
the jiresent .sample, and if in good, .sound condition would be 
worth 7s. Gd. per ton more than Bombay seed. 

Pm. 

HJliree samples of castor seed grown in Fiji were received at the 
Imperial Institute for examination in 1909, and were reported on 
as follows: —' 

No. 1. “ Mexican variety.” These were small, dark brown 
mottled seeds, containing dll'd per cent, of oil. 

No. 2. ” Mexican variety.” Large white seeds mottled with 
dark brown, containing 49 0 per cent, of oil. 

No. ,‘j. “ Hawaiian variety.” Medium-sized dark brown 

mottled seeds, similar to No. 1, but larger, containing 48’5 per 
cent, of oil. 

Castor seed as represented by these samples would probably 
realise from £9 to £9 lOs. per ton in London (May 1909). 
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SOLID OR SEMI-SOLID OILS OR PATS. 

t Tins' iniportiinl gr^'Up includes palm oil,, pulin-kernel oil .aud 
cocomit oil‘as its most typical members, to which may be added 
Shea butter sind the Bassifc‘’luts though^ these are much Jess im¬ 
portant than the first three. '' '' < 

These products are used*for the mauufftcture of soapcandles 
aud lubricants. Cocuuut*aiid palm-kerne^ oils are also employed 
to a considerable extent in the manufacture of cooking fats and 
.similar edible products. ' >■ • 

The importance of these various t-ats as raw materials tor in¬ 
dustrial purpose,s niiiy lie gathered’ iroin the following fighres 
showing the imports into the United kingdom in 1911: palm o‘il, 
87.114 tons valued at i‘2,697,997; coconut oil, 66,741 tons valued 
at £2,‘260,810. 

i 

INVESTKlATlUIsS IN OUNNEOTTON WITH THE 
AFHICA.N I'ALM-OIE 1NDU8TUY, 

I t 

The African oil palm, FAdis (/uiiii'nixiH, is the source of a 
number of economic products. West African natives employ the 
leaves in constructing huts, the very young leaves (palm cabb 9 ,ge) 
ns a, vegetable, and the palm wine extracted from the growing 
bud of the tree ps a beverage. The leaves yield an excellent fibre, 
but up to the present no economical method of extracting this has 
been devised {liiiUctin of the. Ini()eri<il Jiintifulv, 19011, 1, 211, aud 
1907, 5, 118). In international comment! the only oil-palm pro¬ 
ducts of importance are palm oil and palm kernels, both of which 
ate extracted from the fruits of the tree. The great importance 
of the palm-oil industry may he gauged from the figures given 
above for imports of crude palm oil to the United Kingdom. In 
spite of the magnitude of this industry it has long been recognised 
that the extraction of the oil, which until quite recently was car¬ 
ried on entirely by natives in We.st Africa, is managed in a very 
primitive and wasteful fashion. From time to time attention has 
been directed by investigators to the necessity of remedying this 
state of things, and in particular a considerable amount of atten¬ 
tion has been devoted to the po.ssibility of introducing machinery 
for the exti'action of the oil and a considerable number of machine,s 
have been devised some of which are now in n,se in W,'e.sf 
Africa. 

In this country some attention lia.s been given during rfccent 
years to this subject as the result of en(mrieH emanating from 
importers of palm oil and palm kernels inciverpool, and on the 
initiative of the Director of the Imperial Institute, systematic 
iuvestigation.s were made in the British W^est African Colonies 
by the Inspqptor of Agriculture in West Africa and by Offiqers 
attached to the local Forestry and Agricultural Departments. 
The.se,enquiries huvp bee‘n directtulinaiulytothe fnllowingpoints : 
(1) the extent tp whicl^’the, .areas occupied by the oil palm in 
West Africa are at pf.ssent being worked for palm oil and palm 
kernels,' ( 5 ) the relative v.alues, a,s sources of these two products, 
pf the .several varieties of oil palm now known to exist, (3) the 
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(listributioa ol these varieties in the different Colonies and Pro¬ 
tectorates of British West Africa, and (4) the extent to whitdi 
machinery is now being used in West Africa for the eiftaetioi^ 
of palm oil and kernels. As a* result of fhesc investigations a 
great deal of new iui’oi'inatiou \r|s obtained *ind a large 
pmubeT* of samples rttf palm fruits, nuts, kernels and oil were 
sent to the imperial Institute for examination, mainly with a 
view to‘determining whether the l'ruits*of any, one variety of oil 
^lalm exliihited such Sdvuutagi's in ^ield of, oil or in ease of 
exlra<ition as lo wari'aut llie plainting' of that variety in pro-, 
ference to others. , 

llhe data thus olftained li#ve been ufilisjd in the preparation 
of.this article. • * • 

DiSTRIIIUTION Ol' THK t>II. PaI.M. • 

The oil ])alm is indigenous to West .\tfica, and occurs in (lie 
(uiast bell aliiiost continuously from the hreucli colony of Senegal 
lo the Portuguese colony of Angola, or approximately from 16° 
N. lat. to 10° S. lat., but i» found in gresftest abundance from 
SiiTva Leone to Kamerun. Inland it penetrates to gjeat distances, 
and is found as far in the interior as the great lakes and occurs 
1(‘ss,frequently right acro.ss the confinenl and in the i.slands of 
Z innibar and Pemba. Dense forests of oil palms are, however, 
o'lly found iii fhe coastal region, and in West Atica if does not 
occur thickly much beyond 200 miles from the eoast. The com¬ 
mercial supplies of palm oil are obtained mainly from Southern 
^Nigeria, Sierra Leone, the Gold Coast Colony, Dahomey, the 
French Congo, Kamerun, Togoland and Angola, wliil.st there 
have been in recent years small exports of palm kernels from the 
island of Pemba on the east coast and of palm oil from German 
blast .4trioa, where oil palms oceur in abundance along the sliores 
of .take Tanganyika, but owing to lack of trausjHirt facilities are 
not much worked for export. 

In addition to these African sources the oil palm also occurs 
iu Bra:«il, Guiana, the Wjst Indies and Mexico. It has been 
introduced in the Federated Malay States, Borneo, Java, the 
Philippine Islands and other islands of the Pacific, and from 
time to time small quantities of oil and kernels have been ex¬ 
ported from several of these countries, but at the present time 
none of them contributes important amounts to the commercial 
supply of these products. ^ 

Eifquiries received recently at the Imperial Institute indicate 
that the questibn of eojtivating the oil palm is being considered 
by planters, particularly in the Federated Malay States and iu 
certain of the Pacific Islands. In forming such plantations it 
should be remembered that there are enormous areas covered by 
th^oil palm in West Africa, the greater part of whioh, according 
to competent authorities, are as yet almost unworked. It is pos- 
sihl(‘, how'ever, that such plantations in suitable localities having 
a plentiful supply of cheap and intelligent labour, capable of 
using machinery for the extraction of oil Ind kernels,, njight be 
remunerative, but at present no definite data^ire available on this 
subject. 
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Description of the Tree. 

The ifu]l-u-rowii oil puhu.iuHy attiiiii a height of about sixty 
*l'eet, aud consists ol li, sieui covered throughout its length with 
the bases ot dead leaves, an.d,hearing at the ai)ex a crown of large, 
pinnate leave's, each of which may he fitte^u feet in length with 
leaflets two or thrSe feet long. The tree^is very sV)w growing,' 
and from mea.surenients vaule in the Agege district of Southern 
Nigeria reaches a, height (if six to nine I'uches in three years,^ 
twelve to eighleen‘’inche.s jn tour or five years, eight feet in ten 
yeiirs, and thirteen‘ to fourteen feet in fifteen years, and it is 
estimated that it attains its full height of sixj'y feet in about one 
hundred and twenty v'ears. The I'rvih; are home in large hunche.s 
termed “heads” or “hands,” which are small and numerous 
when< the tree first begins to hear (this varies from the fourth 
to thd' eighth year according to climatic 'cemditions, etc.), hut 
decrease in number and increase in size in the next few years; thus 
in Southern Nig(*ria, according to Tlu)iup.son, as many us thirty 
“ heads ” may he formed at first, decreasing to anything between 
two and twelve as the iree age.s. The fruit,s are usually from one 
to one and a Half inches in length, and three-ejuarters to one inch 
in diameter and are rougdily egg-shiijied, the narrower end being 
the apex. The colour and size depend on the variety of oil palm, 
hut usually flit* fruifs are rt'ddish-hrown or orange in lint. The 
fruit is botani^ally a drupe, and eousisfs of three well-marked 
portions. Outside is a layer varying in thickne.s.s and composed of 
a .stiff fibrous jiiilp (iiericarp), carrying fnmi fifty-five to st.iify-fivc 
per cent, (see tables of analyses, pp. 517, 525) of an orange- 
coloured semi-solid fat, which when extracted constitutes the palm 
oil of commerce. Inside ibis jiulp is the palm mit (endoearp), 
consisting of a hard woody shell, which may vary considerably in 
thickness, enclosing usually a single palm kernel, though some¬ 
times two or even three are jiresent; the kernel is the second useful 
product of the palm fruit, it is dark rcddisli-hrowii or almost 
black externally, and internally consi.sfs of a rather hard, white 
“flesh” loaded with oil, which wliOa extracted constitutes the 
“ palm-kernel oil ” of commerce. 

The tree will apparently grow on mosi .soils which are capable 
of holding a fair quantity of moisture, hut ii is only on rich moist 
soils and in districts having a fairly high rainfall (50 to, 70 
TOches on the average) ihaf if gives good yields of fruit.* Thus, 
in an article on flic oil palm in Southern .\igpria (Soul’hprii 
Nigeria Gazette, 1908, No. 10, SuppL), iHs pointed out that the 
common variety is confined to the moist h^s of country, and is 
most plentiful on the native farms and in the evergreen forests 
of the Niger Delta and some of the littoral districts of the Eastern 
province, wlpsre a heavy annual rainfall is experienced. In ^the 
hinterland of Southern Nigeria, where the rainfall is deficient 
the distribution of,the “tree follows the evergreen belts of the 
forest skirting ^he larg». streams. It is conspicuously absent 
from the impoverished, grass-covered soils on which the fan palm 
"typically occurs, indicating that a dry climate and poor soil do 
not suit it. 
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OUT.TIVATION 0* THE OlT, PaLM. 

In most ports of West Africa the tree is not regular^ culti- 
vated, the natives deliendiiig t^itirely on giivild untended forests 
for their supjdies of ])alni iiiiils, biLl in sonu* districts, for ex- 
a^mple,ain the Krobo disirict of the firold (toast and*in the Cnma- 
•yenne distr^t of PreMh Guinea, a good deahof care is expended 
by the natives on the groves of palm tjees. As a rule, however, 
^all that is done is to c(jllec,i seedlings ^'rom lhe*fnrest and to i)lant 
these on newly-farmed lands or in areas in wliich the trees have 
been destroyed by fire or in other WitysT Geiftrally these seedlings 
are not even spao^ out at%‘egular inl^rvals, and the only care 
taken of them consists in C^^ting away th^ undergrowth so that 
if may not interfere with the development of the young plants. 
For transplanting in this way seedlipgs from two to thr«e feet 
high should be selebted, and the planting out should be done in 
the rainy season. AI. Adam recommends that a space of from 
twenly to twenty-six feet should be lefi between each plant and 
the next, or more than Ihis ^^dlere a cab h crgp of maize or cassava 
is io be taken off the land as well. In Southo'u Nigeria it is often 
found that in areas, cleared for farming, large numbers of palms 
subsequently spi’ing ii]) in (lie course of a year or two, and these 
a7'(^ often thinned out or transplanted all over the farm. In some 
districts of .the Western province of Southern Nigeria a few of 
the leaves are removed each year from the croWns of the trees, 
by whi(di means the yield of fruit is said to be increased by from 
twenty-five to fifty per cent. The native practice of tapping the 
tree for palm wine ofien leads to its destruction, and in French 
Guinea and Dahomey decrees have been issued forbidding this 
practice and also the culling down of luilm tree.s. 

The oil ]>alm is attaclicd by a considerabh' number of insect 
and fungoid pests. 'I’he leaves are fre(|uently covered by lichens 
and are also attacked by a s])ecies of ‘'rust,” but the tree does 
not .seem to suffer as the result of these growths. A borer, 
Iiln/nrop]i.ortiK phdiiicis, akin to the ‘‘ eoconut-palm borer,” at¬ 
tacks the young shoots by» boring into them to lay its eggs, and 
this, together with the damage caused by the larvte feeding on 
the young leaves and .succulent tissues, frequently causes the 
death of the tree. In Dahomey the trees are attacked by a .species 
of Oin/rtm and also by AxpidioUi.t (huiructor, but the.se do not 
apl)ear to c.au.se much damage. ^ , 

Djush fires are also destructive to the palm trees, e,specially to 
the young see ings. 

Vahtf.tik.s of Oit, Palm, 

In 1851 Welwibsch described two varieties of oil palm, which 
h« named KUiia microspcrma and Ehrm iiiarroxprr^/xi, and since 
that date practically nothing was done in the way of differenti¬ 
ating the oil palms of West Affica until 19Q2, when Prenes pub¬ 
lished the results of his inve.stigations <jf the varieties occurring 
in Kameruu (/ter Tropenpfanzer, 1902, |B, 454), although the 
occurrence of three varieties in the Gold Oon.st was noteS in 188,9 
in a report on ‘‘Economic AgricuHure on the Gold Coast” 



(Papers relating to her Majestgh Colonial Possessions No. 110, 
Gold Coast [C. 5987-40]). Since then numerous investigations 
on this subject have been made in the British, French and German 
West African possessipns. • 

From an economic standpoint perhaps the most important fact 
established i^ the existence in all these cpuntries of a (Variety 
yielding fruits containing thin- or soft-sljjOled nutij, (eudocarp^),' 
with a thick layer of oily, pulp (pericarp). The importance of 
this arises from the fact tl^t throughout (West Africa the palm 
nuts are iilinost ihvariably cracked singly by hand, and since 
'iiundreds of thousa^irds ot Urns of palm kernels are ex^)orted 
every year the expenditui;e of laboiir'ln (irackiyg these nuts would 
be materially reducecJ if thin- or solit-kshelled nuts were available 
in large quantities in ])lace of the, common thick-shelled variety. 

In .the following par.agraphs an account of the palm-oil in¬ 
dustry in some of the ijiore important prodtiding areas in British 
West Africa is given, together with such information as is avail- 
,able regarding the varietie.s known, and their relative economic 
values as sources of palm oil and ke.rnels. 

For more detailed information on this and other jxiints con¬ 
nected with Kie industry throughout West Africa (British and 
Foreign) the following articdes and notes in the BvlU tin of the 
Imperial Institute should he consulted : — 

Inve.stigations in connection with the African Balm-oil Indusirv, 
Vol. VII. (1909), p. 3.57. 

'riie African Palm-oil Industry, II., Vol. XI. (1918), p. 200. 

A new Balm-nut cracking Machine, Vol. Vlll. (191(t), ji. ,58. 

Utilisation of Balm Oil as an Kdible Fat, Vol. IX. (1911), ]i. (it). 

Ordinances relating to the Oil Balm Industrv of Southern 
Nigeria, Vol. IX. (lOll),].. 297. 

Exjierimental cultivation of “ Lisouibe '' Oil Balm in Kamerun, 
Vol. IX. (1911), p. 1.57. 

CoiniKwition of Palm Fruits from Dahomey, Vol. IX. (1911), 
p. 158. 

Extraction of Balm Oil and Kernels bv Machimu-v, Vol. IX. 
(1911), p. 4(l.'l; Vol. X. (1912), p. 492 j Vol. XI. (1913), p. 155. 

Exploitation of Palm Oil and Palm Kernels in the Belgian 
Congo, Vol. IX. (1911), p, 40.3. 

I’rogress of the Balm Oil Indu.strv in the Gold Coa.st, V(d. X. 
(1912), p. 316. 

, Cracking and Drving of Palm Nuts in Southern Nigeria. Vol.'.X. 
ri912), pp. 492, 668. 

G.vmbia. 

Little attention has been paid so far to the production of palm 
nil and palm kernels in thi,s Colony, and the oil does not even 
■ seeiq to be extracted locally to any cou,siderable extent by the 
natives for ifse as a cooking fat. Only one variety of the oil 
palm is known to exist, and that is most abundant in the Kommbo 
and Fdgni province,s'; T^ie exi>ort of palm oil in 1911 amounted 
to 650 gallons vallied id, f 46. Only small exports of palm kernels 
JiBve beorr recorded ^ in recent years, as the following table 
shows:— 
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Palm Hernels, 


1908. 

• 

1909. 

. • 

.1910. 

• « 

191 It 

Tom. 

Toni. 

’tons. 

• Tons. 

,• 391 

\ 389 

467 . 

444 

£ • 


£ 

£ 

3,4»8 

3,526 

•VMO ^ 

4,758 


» 

« 



’ Sierra Leone. * 

• 

Tliejail palm is vary abuirtJant in tliis Cdony and the hinter- 
laild, so much so that in many parts, particularly in the Sherbro 
and Panguma districts, tbe population is insufficient to worjc the 
jialras fully. Only oae variety of palm occurs, and that* is of 
the ordinary, type having thick-shelled nuts. As is generally the 
case, the fruits even on the same tree show considerable variation, 
but the Inspector of Agriculture for West Africa, who has made, 
careful investigations on this point, states that although different 
names are given by the natives to the fruit at diffe.Tent stages of 
growth, he was unable to find any evidence of the existence of 
more than one variety of palm, and this yielded a fruit having a 
thick-shelled.nut and a thin pulp. The industry has shown con¬ 
siderable expansion since transport facilities weifc improved by 
tbe opening of the railway at the end of 1905. The exports of 
jialm oil and kernels from the Colony in recent years are shown 
in the following table: — 


— j 1908. 

1909. i 1910. ^ 1911. 

• 1 

' Galls, i £ 

Galls. 

’ ! ! ' 

X ! Galls. X 1 Galls. 

£ 

Palm oil ... 489,637 ' .36,451 

851,998 

04,273 045,339; 02,852 725,048 

69,927 

; Tons. ' £ 

Tons. 

X Tons. X ‘ Tons, 

£ 

I>:ilmkernolK 3:i,72I 332,887 

i 1 

-4 

482 614: 4.8,0311644,684' 42,892 

i ' ' 

057,348 


Gor.n Coast Coj.ony 


,‘^cording to a report by Mr. A. E. Evans, Travelling In¬ 
structor in Agriculture in the Gold Coast, the oil palm is widely^ 
distrffmted in that Colony, but is most abundant in the Eastern 
and (Central PrcTi’inc es, number of varieties of oil palm, falling 
into three main groups, have been recorded by the Agric.ultural 
Department. The following brief description of the,se may be 
given : — 


(Srowp 1.—Fruits large; colour 
of pericarps vasies 
from yellowisb- 
white to blac-kish- 
red; nuts hard. 


I “ Abe-pa ” » 

1 “ Abe-dam ” 

) “ Xbe-*untum ” • 

“Abe-fita •’or“ Alie-fufu ” 
/ “ Adl-be ” 

' “ Abuhu-be ” 
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Of these the “ Abe-pa ” variety is said to be the most abundant 
and is widely distributed all over the Colony. The “ Abe-darn ” 
variety is very similar and also abundant; the " Abe-tuntum ” 
'fruits are nearly bladk in coh)urt; Ihe “ Abe-tita ” variety is 'very 
Roarce; it beprs large fruits with peri(',a|rp8 which are white with 
large dark red splnlclies, and yields hard i^uts; the nil fvom this 
variety is of a eriiaracteristie pale canifry coloun, and difte/s 
slightly from the nils of nth(‘r varieties examined in Ir-aving a 
low iodine value, viz. 44'5, tbo usua? value being approxi¬ 
mately from 55 to 60. “ Adi-bo ” is said to be .scarce and to bear 

long fruits, with small hard huls and very fleshy perieaps yield¬ 
ing 28 per cent, of oil when e^jtraeled f*y native methods. 
“ Abubu-be ” is also scarce; its finits resomble those of ‘‘ Abe- 
tuntum,” but yield 25 per cent, of nil, whilst the fibre in the 
pericarps is said to be very short. 

Group 2.—Fruits hmall; very fleshy j 

pericarps, with thin [ “ Abobn-be.” 
soft-.shelled nuts. ) 

t f 

This is the .soft-shelled oil palm of the Gold Coast Colony. Tt 
is found in the Eastern and Central Provinces, but is not abun¬ 
dant. The shell of the nut can bn readily erneked with the tfeth. 

Group 0.—Fruits large; perieari)s \ 

‘ brick-red; nuts hard; I “ Abe-ohene ” nr 
leaflets joined together i King Palm, 
at base. j 

The “ Abe-ohene ” or “ King Palm ” is exceedingly .scarce, and 
has the same characteristics as the “King I’aliu ” of Southern 
'Nigeria t/.c., the leaflets are joined together at th(> ba.se), with 
which it is probably identical. . ^ 

It is im]>n.«.sible as yet to correlate all the.se Gold Coast kinds 
with the varieties noted in other parts of West Africa, but. the 
“ Abnbo-be ” variety has fruits of medium .size with thick ])eri- 
carps and thin-shelled nuts, whish resemble those of the 
“ Lisnmbe ” variety of Kameruu, and from com]iari.son of the two 
made at the Imperial Iu,stitute l.here can be litt.le doubt that this 
variety is the same as the “ In'.snmbe.” Mr. Evans has .stated 
that “ the form known as ‘ Abnbo-be ’ in this Colony somewhat 
^resembles that de.scribed by Dr. Preuss in Kameruu as ‘ Lisnnd)e,' 
but I an) inedined to think it must be a different species, 
as tbe ‘ Abobo-be ’ in this Oniony is smaller than the other 
varieties, hut has a much thhdmr fleshy^ilp; th'e ‘ Li.sombe ’ is 
said to be a much larger fruit, and Dr. Preusg states that the 
average weight of the ‘ Lisombt' ’ fruit (arrived at from measure- 
mepts of the contents of thirteen bunches) was 10'24 grams, 
whereas theS average weight of ‘ Abobn-be ’ is only G’25 grailuR.” 

Reference to the table of analy.ses in Dr. Preu.ss’R arthde 
(l)er'Tropenpfla?i.zpr, 1!)02, 6, 465)'.shows that the “ Lisnmhe ” 
fruits vary in weiglit from 5'45 to lO'O grams, so that the sup¬ 
posed difference refprted to by Mr. Evans appears to be based on 
a mi.siuterpretatinn of Dr, Preuss’s results, 



Group I. • Group II. * Unolaaaified. 
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In addition to the varieties described above, the Director of 
Agricultnre in the Gold Coast subsequently transmitted to the 
Imperml Institute a small 89 .mple of a “ seedless ” oil-palm fruit. 
‘■This appears to be idejitical 'with^the “ Votbhi ” of Dahomey,‘but 
nothing is vet kno'^vn as to the extent of its occurrence in the 
Colony. ^ ^ , 

Samples of the fruits, nuts, kernels an^ oils obtained from rf 
number of these Gold Cqast varieties of oil palm have been ex- 
iimined at the Infperial Institute, and tlje results are given in 
tJie tal)le.s on pp. 617 and 619. 

' Practical trials 01*^1116 fruitt of five of these varieties havh been 
made in the Gold Coast, by Mr. E^ins, usij'g ordinary native 
methods of extractioh, and these l).'!ve givqn the results /'/noted 
below, to which are added, for compatison, the actual percen- 
tuges*.of palm oil pre.seut in the fruits, as deduced from the 
analytical results obta,ined at the Imi/erial Institute. 


Vaviety. 


Palm oil in j 
tohole fruits ■ 
as receired at 
the I mperial | 
Institute ! 
(calculated'), j 


Yield of 

Kernels in 

pain oil 

fruits as 

nbtiiined by 

received iit 

native 

the Imperial 

methods. 

Institute. 


; Approxim.itc 
thickness el' 

I shells of 
nuts. 


{ 

Per cent. 

Per cent. 

Per cent. 

Inch. 

f Al>e-pa. 

lit 

11-2 

22 

tfla 

1 Abe-dani ... ; 

23 

11-2 

l.'> 

(1-13 

c ■( Abe-tuntnm 

17 

13'7 

18 

(fib 

I 1 Al>e fita. 

_ 

— 

— 

(t-17 

^ [ Abubu-hc ... 1 

31 

— 

21 

O'08 

i‘ 

t.. 1 

Im ' 

■■ 

■M 



CL, ( Abol>o-l)e ... I 



20 

O'Ob, 

5 } “Seedless" ... ; 




_ 0* 

5 i 





1 

"S ! 

S J Cross between ) 

1 v Abe dam and J- 


>■ 



31 

~ 

21 

(flU 

"Z ( Abobo be ... t 

6 


* >Sec foot-note to previous table !is ret/ards nuts in this varietj. ■ 

From the tiihulated result.s it is obvious that “Ahohobe” 
is superior to all the other Gold Coa.st vtirie^ies, with the 
exception of the “ seedless ” kind, in yiPtd of palm oil, and at 
the same time give.s a high yield of kernels, and further, the shells 
being thin, the nuts are ea.sier to crack. It should be noted, how¬ 
ever, that tjie nuts, and consequenlly the kernels, are much 
smaller than those of the other varieties, and although less force 
is required to crac^ tlie> nuts, », much larger number must be 
craciked to obtain the same weight of kernels than is the case with 
nuts from some of th|' other kinds of palm fruits. Little or no 
attentioli has been given to thi,s point previously, and it would he 
interesting to know whether a larger amount of kernels could be 
obtainsd from Ihn tdviu-shelled varieties than from the thick- 
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shelled kinds in a given time T^th the same amount of labour. 
From the dimensions, appearance and composition of the 
“ Abobo-he ” fruits there can be no doubt that they are identical 
with the “ Lisombe "•and “ A-sug-e-jub ” fmits of Kamerun and ■ 
Southern Nigeria (p. 524) respectiv^i?. Of the o^ier varieties 
there isrnot very much tcf choose betwron the “supposed cross be- 
t^veen Abobo«be and iube-dam ” and “ AbubiAbef” all of which 
give faij yields of oil and kernels, but have shells of a thickness 
intermediate between Uie typical tliiii-slielled variety “ Abobo- 
fie ” and the typical thick-shelled variety, “^Abe-pa.” 

“ Afie-dam,” “ Abe-pa ” and “’Abe-tuntuin ” are all poor 
varieties and dilfenibut littll in yield at jil and kernels, and 
it is ftither difficult tp see k(^ they can be ditferentiated, since 
allliough the colour and shape of the fruits vary it seems that 
these characteristics are too uncertam to bo of much talue 
(Thompson, Southern NGazette, 1909, No. 08, Suppl. xxv.), 

“ Abe-fita ” is also a poor variety, and has nuts with thick shells. 
It is interesting, as it yields a pale-cohnired oil slightly different 
from the others in chemical *>,omposition, bi*t as it is rare it is 
unlikely to be of any special value. The so-called “seedless” 
variety yields a large amount of palm oil, hut it is Are, and it is 
not known wlietlier it can bo grown from the small seeds, which 
• some of the fruits contain. It appears to resemble the “ Votchi ” 
variety from Dahomey. 

(kuniiarison with the table of analyses on p. 52^ shows that in 
most cases the aveiago weights of fruits from the Gold Coast are 
smaller than those of similar varieties from Southern Nigeria, pre¬ 
sumably owing to less favourable conditions of growth. This is 
especially noticeable when the fruits of the “ Abobo-be ” variety 
of the Gold Coast tweighiiig from r3'45 to 6'8 grams) are com-, 
jiared with the fruits of the corresponding thin-shelled sort, 
'■ .\«og-e-jub," from Southoi'ii Nigeria (weighing 12'6 grams). 
'I'he weights of the Gold Coast fruits approximate to those of the 
corresponding Togoland varieties as recorded by Fendler (Arbeiten 
I'hnrm. hi.if. Rerl. Vol. i, p. 192). 

Gold Coast Palm Oils. 


The results of examination of palm oils prepared in the Gold 
Coast Colony by the usual native methods from fruits of several 
varieties of oil palms as well as of oils extracted at the Imperial 
rnsijtute by light petroleum are given in the following table; — 


Ahe-pa. 


Abfi'dttnj. 


Abe* 

tuiilum. 


Abe-fita. | Abobo be. 


n*. 1 . 


“ Beed- 
lesB." 


2*. 


. Spet-ifie gravitv at 0‘8(il i0*8fil I0‘8f!2 ;0*86O 10-859 0-8(58 ,0-860 0-860 ^0-860 iO*862 ^861 0*860 10-850 i 0*861 

io()'i6-r>«c:. ‘ ; • I ; 


Aoiit vrIuc.: I 9-8 I 12-0 2-4 . 72-0 (i'O 

i fi j „„ IlM-.'i'iaO-O lafir) 

vuluo, 1 j i ' 1 

Jotlino value ... | 58-n! 60-0' 57-8 j 5-1-0* 50-0 50-5 

Heichert-MoiftBl .-t — : — — 

value, ; • ; 

Titer test. [ ■_' _ 1 — ! — 

^^‘iHaponifiable ' — ' — ’ — ; — j - 1*0 

matter. i ; i 


11-8 

0-2 12-9 

10-8 

8*0 19*8 

90*4 

4-7 

197*0 

194-0 

ISS-.’i ;i»7*5 

199*0 

197-0 

49-6 

?l-6 i 44'S 

•61-a 

54-0! WJ 

56*5 

57*6 


0-21 — 

0-2 

1 

— 

— 


in> 1 *— 

48-3 


— 

— 

1-0 

1-8 — 

i» 

2-0 

' « 




* extradfd at the Imperial fnetUute by liphtpetrolnm. 


SlfOA 


V 9 


Adobe. 
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With the exception of the ‘‘’Abe-fita ” oil (which is of pale 
yellow colour and has a low iodine value), the chemical composi¬ 
tion o4‘ the oils derived from the different varieties of fruits has 
been found to be tha'same. The similar iftveatigations of Togo- 
land oils majle by Fendler^/oc. cit., j). 194) led to the same result. 

The exports of palm oirand palm keinels from the Geld Copst 
(,’olony in recent yftirs are given in ilie following table ;— ' 


— 

(. ' 

, 1909. - 

^ . i 

1910.f' 

6 

1911. 

Palm oil 

Galls. 

2.007,290 

£ 

l'20,978 

Galin. 

2,044^308 

K ‘ 

161^8 

Galls. 

1,010,209 

£ 

,128,910 


Tons. 

£ 

Tons. 

£ 

Tonn 

£ 

Palm ternelB... 

C 

11,598 

U£,425 

14,182 

185,058 

* * i 

1.8,2fi4 

175,891 


.---fJ 

_ 



'__ 

_ _ 


[AnnENDOM.] Since the date of ilie above rejKirt (February, 
1910) further samples of nil palm products have heen received 
from the Gold f'oasf for exniuinatirfn, and tlie results of this work 
are sumniari,sed in the following paragraphs. 

Tlie materials received in recent years from the Gold Coast in¬ 
clude fruits of two varieties of nil palm not described above, oil 
and residual fibre produced in ex])eriments witli the Gwira pulp¬ 
ing machine, tpecinien.s of the fruits used in one of these experi¬ 
ments, and nils obtained in the course of f('rmentation ex])erimen1s. 

“ AJi-he " htJm Frn/ts.—This consisted of a mixture of large 
.and small fruits, whi(di had been gathered from one bunch. 

The large fruits had thick jiulp and contained medium-siited 
jiuts resembling tliose of " Ahnbn-be " palm fruits (p. 516) with 
‘thin shells and globular kernels. The small fruits were narrow 
and elongated, containing no nuts but only a small fibrous mass at 
the centre. They resembled immature fruits as found in most 
heads of palm fiuits, but the “ embryo ” nut was smaller. 

The size and weight of the fruits were as follows : — 



1 

j 

T.arge fruits. 

Small 

1 fruits. 



. 1 

FniitR. j Nuts. 

Kernels. 

Average length . 

,. inches 

1-4 1 0-7 

i 0-50 

rl-05 

Average diameter . 


0-8 - 0-6 

i 0-45 

0-40 

Average thiekness of shell .. 


AbouW’05 anc 

i less 

_ 

Average weight . 

.. grama 

0-7 j 2-.5 1 

L 

1-5 


A mixture of large and small fruits in the proportion of 2 to 3, 
as in the sample received, was found to have the following com¬ 
position; The fruit contained 72 i)er cent, pulp, 28 per cent, nut, 
and t2 ri per cent, kernej,. The pulp of the fruit contained 14'5 per 
cent, moisture hnd ffi'2 per cent, oil (equivalent to 44 8 per cent, 
in the*wbole fruit {iiid T2'7 per cent, in the dry pulp). The nuts 
contained 5.5 per cent, shell and 45 per cent, kernel. The amount 
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of moisture aud oil iu tlie kernels could uot be determined oii ing to 
tJie small size of the sample. ^ 

Tlhis fruit is a thiiAshelled variety, whi^’h would give u good* 
yield of palm oil and a fair yield of kernels. It would be of 
iuterestto know if the rel>itii e proporfins of large Miits with nuts 
45 small fruits without nuts is naturally the sajue as iu the samide 
suitplied. * » 

“ Ahe-dam-Adi-be. " Ibthii /'V-i/Z/.v.—Tliis Variety derives iis 
•name from the fact that the fruits are pale in *;oluur like tliose of 
“ Ab*-dam,” aud jiossess a thick pul^i like*thuse of “ Adi-be.”« 
It may be a hybrid between tiiese forms, but both of these varieties 
lia\*ffv^iiek, hard endocarps,* whilst tbe’prrtent example is prac- 
titally “ shell-less,”*as nientfoned below. So far only one tree of 
this variety has heeu seen, which is growing at a villagi; near 
Abuii. • . • 

Tlie sample lonsisted of soniewliat small fialm fruits, resembling 
“ Abobo-be ” fruits in shajie and general structure, except that 
the kernels in most cases had no hard, woody shell, but only a I'ery 
• thin, brown coat or a thin laVer of dark bro^^n fibres surrounding 
them. A ver\ tew of the fruits contained nuts nitji a lery thin, 
brittle shell, but fur ])ractieal jmrposes they may be termed “ shell- 
less." The kernels were small aud almost spherical. 

The average lengths of the fruits and kermds were I 'id iu. and 
D'dO in. resjiectively: the average diameters D'Obin. and0’4y in.; 
and the average weights d’tlo aud ()'7d grams. The proportion of 
pulp in the fruits amounted to 82 per cent., and it contained 
27'7 per cent, moisture and bO'O ])er cent, oil (eciuivaleut to 4T7 per 
cent, in the whole fiiiits and 702 iier cent, iu the diied piilj)). 
The quantity was too small to allow of deterniinalion of the amount 
of moisture and oil iu the kernels. It has, however, been shown 1!^ 
previous analyses that the peivenlage of oil in the kernels of 
diSerent varieties of palm fruit only varies between narrow limits 
(see p. 517). 

These palm fruits gave a good yi(dd of oil and a fair yie]<] of 
kernels. The economic in^iiortauce of the variety will, Jioweier, 
de])end entirely on the jiossibility of rejirodncing it from seed. 

E.riieriments with the (Iwira Pidpiii/j Machine. —An experi¬ 
ment w’ith this machine was conducted in the Gold Goast in thill. 
Sixty pounds of fresh palm fruits yielded 15'52 ))er cent, of oil, 
per cent, of nuts, and 10 p(>r cent, of fibrous residue, the 
loss being 1614 per cent. A sample of the oil and one of the 
fibrflu.s residue, as collected from the machine, have been 
examined at flie Imjiijjial Institute. 

The oil w.as ideau, orange-red in colour, and of good quality. 
It contained only 0'85 ])er cent, of moisture aud 0 03 per cent, of 
impurity. 

3'he folloiving results were obtained on examinatioK ; — 

100 ° (' 

Specific gravity at s.. , ... 0 85^ 

Acid value. *... . .♦. 10’4 

Saponification value .I ... 19^7* 

Iodine value .’ ... 5T0 

Titer test., ... 43-50,C. 
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This oil had the usual chemical characters of good-quality palm 
oil. It was of good colour, and free from any appreciable amount 
tof moisture or dirt, ai^d sucli palm oil would.be readily saleabljp in 
Europe, at good prices, as soft *' palm oil. 

The librout residue wa(/ found to cs.mtain 9'6 per cent, of 
moisture and 34'2 jier cent.'of oil, or li7'8 jter cent, calculated Oij 
the dry material. The oil, as extracted by solvents from ‘the 
fibrous residue, was hard and of pale colour, and consisted chiefly 
of fatty acids. t ' 

, Residual fibrous pulp obtained in the extraction of i)aim'oil by 
the usual native method in Southern Nigeria, examined at the 
Imperial Institute, contained only 34 per cent, of oil, caly;ihted 
on the dry material, as compared wiU)’37'8 per cent, in the present 
instance. The fibrous ]iulj) from Southern Nigeria was obtained 
in thq extraction of palm oil by the usual,native method, and it 
would thus a})pear thiifthe (rwira machine does not extract as large 
a projwrtion of the oil from palm fruits as the native process 
does. This is probably due to the fact that no jn'essure is exerted 
on the pulp in the‘ma<-hine, the dil being merely washed out, 
wherea.s in thp native p]'oc(‘SS the imlp is squec'zed by baud. Some 
of the oil retained in the pre,sent .sample of machine-prepared 
fibrous residne was readily extracted by wrapjtiug the materialdn a 
cloth, immersiiig for a few minutes in boiling water, and wringing 
by hand. ,, 

The bulky, fibrous nature of this re.sidnal pulp renders complete 
extraction of the oil by mechanical means impossible, but it should 
be easy to obtain a good yield of oil by re-heating the material 
with water and subjecting it to pressure in simple screw, lever, or 
wedge presses, or even by hand. 

• A second experiimmt was carried out in 1912, the materials em- 
jiloyed comsisting of equal quantities of the fruits of the “ Ahe-pa,” 
“ Abe-dam,” and “ Abe-tuntum ” varieties. Five lots of fruits, 
ea<'h lot weighing 80 lb., were pulped. Thu fibre and nuts were 
washed after coming from the machine, and the oil and water 
sejueezed from the fibre by hand. The yield of oil ranged from 
13'75 to 16'25 per cent., and the percentage of fibrous residue from 
7'50 to 10 0. A sample, representative of the fruits used in this 
experiment, and some of the fibrons residue obtained, were, 
received for examination. 

The palm fruits were orangc-red in colour, in good condit'on, 
.vith thill pulp and tliick-shelled nuts. The pulp formed .30 1o- 
.31 per cent., and the nuts 69 to 70 per cent, by weight of the 
fruits; the nuts consisted of 70 per cent, shells Snd .30 per cent, 
of kernels. The,se proportions of shell and kernel agree with the 
results obtained for samples of thick-shelled palm nuts previously 
e.vamiiied at the Imperial Institute (see p, 517). 

.The pul}), of the fruits as received contained 5 })er ceiitj of 
moisture, and 72-1 per cent, of oil, equivalent to 75'8 }ier cent, of 
oil iiijthe dry pulp., In the case tif previous ,sam}deB of palm fruits 
examined at the Fmperial Institute, the pulp has contained as 
much as 31 per cent^of moisture, and even this is probably ex¬ 
ceeded In the freshly-gathered fruit, so that it is clear that the 
sample -under rejiort had dried considerably during transit to 
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Loudon. It may be pointed out that the amount of moisture 
present in the fruits when pressed, must he taken int(* account 
when comparing the'yields of oil in different instances. * 

The fibrous material was found Ito contain ]J)_ per cent, of 
moistjjre, and 36 per cilut. of oil, equivalent to 40 cent, in the 
dry fibre. ^The fibrc^Alierefore contained rather more oil than tliat 
obtained in the previous experiment^ with the (iwira machine, 
and considerably mcpe than tlie rqpidue oWained by the usual 
native method of pressing palm fruits (see p! 522). The samiiles 
so far examined at the Imperial Institute have therefore nht 
indicated that tf^e (Iwira %iiachine e:jtracts as much of the oil 
fr3te«^the palm fruits as tl^f^usual native niethod. 

1‘alm, Oils obtained in Vermentation Experiments .—An experi¬ 
ment designed to ascertain the eft'ect'of fermentation of the fruit 
on the quantity an'l quality of the oil,was carried ouf by the 
Agricultural Uepai tment, Gold Coast, in 1912. The yield of oil, 
as obtained by the Gwira machine, was as follows: J'T’om fresh 
fruits extracted on the d.'*y of gatlierinjj, 10 per cent.; from 
fruits fermented for eight days before extraction, 11’25 per cent.; 
from fruits fernionted tor six weeks, 0'82 per cenf. The yield in 
each case was low, and further experiments are necessary before 
tlie results can be taken as decisive. 

A sample of each of these oils was received at the Imperial 
Institute for examination. The oil prepared from fresh fruits 
and that prei)arcd from fruits fermented for eight days were 
soft and bad the normal iippeurance of palm oil; that prejiared 
from fruits fermented for six weeks also had the appearance of 
palm oil, but it was much harder than the other samples. 

In order to astiertain the effect of tin! fermentation on the edm* 
position of the oil, the acid values of the three samples were 
(letmuined. This coiistanl indicates (iic c.xtcnt to wliich the oil 
lias become rancid and “hard.” The following results were 

obtained : — •, , 

Acid value. 

Oil from fresh tt'uits ... "... .•■ 8'4 

Oil from fruits fermented 8 days ... 13'2 

,, ,, ,, 6 weeks ... 103 7 

I'hcse figures show that tlie first two are “ soft oils witli a low 
acid value, whilst the third is a “hard ” oil with a high acid 
value. For comparison with the above results the following aiWt'* 
values, recorded for typical ‘‘.soft’ and hard commeicial 
palm oils, mi»y be quoted : — 

“Soft”: Lagos palm oil... ... 2-5 to 26 

“Hard”: Congo ,, . 151 to 167 

The value of “ hard ” oil is much lower than that of “ soft ” 
(Til, as will be seen by the following prices recehtly quoted in 
Liverpool: Lagos, “ soft” oiL il31 b,?. Is. ton; 

Congo, “ hard ” oil, £26 to £26 b.s. ^er ton (April, 19K)). 

The results of this investigation conclusivhly show that the 
effect of allowing palm fruits to fe^rment fcr a considwaile period 
is to produce a “ hard ” oil of much lower commercial value than 
the “ soft ” oil prepared from the fresh fruits. 
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Northeen Niuehia. 

CouiiJtirutively little iufonjiatiou is available regarding the dis- 
fiributiou of the oil puli'i iu this I’^otectorute'.' Palm oil and padm 
kernels are produced for locll use, but owing to the distance from, 
the coast oulj^ small quantities are exported through fjtt'ithern 
Nigeria, the export returns being includ^J' with tljose for the! 
latter colony. , i 

Southern Nioeria. , 

Several varieties oj oil palm have been observed in Southern 
Aiigeria, and the limits from those^ occurring iu the Central, 
Eastern and Westerq, Pfovinces lii^ve been' examined at ,the 
Imperial Institute. According to 'Iih</mpsoi<. three varieti^ aiu; 
kiiown {Suiitherii I\’i(jeria Guzette, SuppL, 1909, 4, p. xxiv.). 
The ftfllowiug descriptions inay be given: — 

No. i. This bears tiu' following native names: Upe-arunfo ” 
(Yoruba dialect), “ A-sog-e-jub ” or " (Jsok-Eyop ’’ (Efik dialect), 

" ttsnku’’ or " Au-su-ku ” (Ibo dialect), " Ivioroumila ” (Jleniu 
dialect), “ Eduege-Jfyop ” (Ibibio*- dialect). A thin-shelled 
variety found iu all three provinces, but the propoition in which it 
occurs varies greatly, rising from O's! per cent, in the Western 
Province to 30 per cent, iu the Eastern Province. It is said„to 
give a larger yield of better oil than any of the others found iu 
Southern Nigeria. 

No. 2. This is the typical or ordinary oil palm ot the country, 
and bears the following native names: “ tJpe-paukora ’’ (Y'ortiba 
dialect), " Ak-jior-ro-jub " or " (Ikporo-Eyop ” (Kfik diah'ct), 

“ Ok-po-ruk-pu ” (Ibo dialect), “ Udiu ” (lleuiu dialect), and 
“ ikrok-Eyop ” (Ibibio dialect). It iorms about GO per cent, of 
the oil palms in the Easteim Province. 

No. 3. Tliis appears to be similar to the " King or I'Vtisli 
Palm” found in other parts of West Africa, since, like it, the 
leaflets are in many cases joined together. It is known l)y the 
following names; “ (Ipe-Ifa ” (Yoruba dialect), “Ogiedi” or 
“ (fgedudiii ” (Benin dialect), ” Af-fia-ko-jub ” or “ Afia-tlkpo- 
Eyop ” (Kfik dialect), or “ (Ijina ” or*” O-ju-ku ” (Ibo dialect), 
mid “ Efiako-Eyop ” (ibibio dialect). It is common near Lagos 
in the sandy country near the .seashore and the lagoons, and is 
regarded as sacred by Yorubas; the nuts are used by native medi¬ 
cine men for casting lots. 

-“-Ill the, tables on pp. 526, 526 are given the results obtained tiy 
the examination at the Imjierial Institute of fruits, nuts ‘and 
kernels of varietie.s from the (!entral, Jlasteni Miid Western 
Provinces. 

Erom the- data given in this table the factol's of principal 
importance to the palm-oil industry may be obtained respect¬ 
ing- each vipiety of fruit, viz., palm-oil content, palip- 
kernel content and approximate thickness of shells of nuts. As 
noted already in connectitm withMlie analyses of fruits from the 
Glold Coast, the ipoisturescontent of the palm fruits as received 
it the Imperial Institi|l.e from Southern Nigeria may differ con- 
iiderably* from that present in the fresh fruits as used by the 
natives' for preparing palm oil, so that the oil content given in 
the table on p. 525 doeh not necessarily represent that of the fresh 
Boist fruits. 
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These results show that “ Ope-pankora ” fruits from the West- 
eru l?rovinco are medium-sized, irregularly-shaped fruits of the 
commou thick-shelVd variety,^ uud are fetidently a poor variety 
giving low yields of oil al d kernels. Of the three kinds sent from 
the Oeutrar Province ally had evidently dried en routa, und^the 
results are therefore only approximate i^d of less, value than fe- 
sults from fruits in a nptural moist state would have bffen.' The 
“ Ivioronmila ’’'fruits wi^re in somewhat, poor condition, and very 
irregular in size'and weight; they had mostly thick-shelled nuts 
and a thin pulp, afthough sdiiie of the smaller fruits had so'mewhat 
tliin-sholled nuts. Thpmpson (lo\-. cit.) okisses this as a^,thin- 
shelled kind; this is'evidently not^fpe of a,11 the sample spflc ty the 
Imperial Institute. The sample of “ Ogiedi ” fruits contained 
twoi kinds, (1) elongateA fruits of curious shape with thick pul}) 


Vurioty. 

f 

• 

i 

i 

Palm oil in fruits 
as received at 
the Imperial r 
Institute 
(calculated). 

1 Kernels in fruit 
i as received at 
the Imperial 
Institute. 

Approximate 
tliickness of 
nut shells. 

(JlKi-piiukoni. 
Wcstcru Proviiict 

j... 

Per re/ft. 

1'.! i 

I‘tr cent. 

lit 

1 • 

IncJivH. 

0*10 

Udiii. 

IJciitral Province 

i 

Ki 

13 

(1'20 

Ak-por-ro-juh or 
()k-iio-ruk-]iu. 

* EaBlorn Proviiico 


•2(! 

/ moist, 11 •() 1 

1 dry, lO-.T ) 

i 

^ (IM.'’) 

ivioronmila. 
Central Province 

}••• 

17 

1 

nuts fromkmall 
fruit, U • U6; large 
fruit, 0‘20. 

A-sog-e-jub or 
Au-au-kn. 
Eaateru Province 


48 

y moist, U'U \ 
t dry, 7-0 / 

0-06 

Ogiedi. 

Central Province 

j... 

.8.') 

» { 

()'07* 

O-l.'it 

• Af-fia-ko-jtib or 
O-ju-ku. 

Eastern Province 

] 

,88 

/ moist, 11'5 I 

1 dry, 7-8 f 

a. 

t 

0-ti8 


* Small sample ot broken shePs received from S..Nigeria 
f Shelia of iiuta extracted from fruits received from 8. Nigeria. 

and thin-shelled nuts, (resembling those of “ Abobo-be ” (p. 516), 
or “ Lisonfoe,” (2) fruits with thin pulp and thick-shelled 6uts; 
no nuts could he found.showiug the four eyes, which are said to he 
characteristic of ttris variety (Kew Bulletin, 1909, 49), but a small 
sample of “ OJie-iftL” palm fruits from Abuleoja examined con¬ 
tained sbme nuts will) four and even five eyes. It would be inter¬ 
esting to know whether the mixed nature of these samples of 
“ Ivjoronmila ” and “ Ogiedi ” fruits and nuts is due to natural 
variation or accidental admixture of different varigties during col- 




IMPEHtAL INSTITUTE—V, OIL-HEEUS, OILS, FATS, WAXlSS. 527 

* 

lection. The XJdin fruits were very similar in appearance to 
the larger fruits of the “ Ivioroniuila ” variety, and do not differ 
appreciably from tliefitf in yield of oil and kernels. ' 

Of the varieties from the hiasferii llovince the “ A-sog-e-juh ” 
or Aij-su-ku fruits g^ve the besfjyield of oil any of the 

S fluthern Ni|:erian varieties so far examined. The nuts are 
ulT-shejled and yield*fair-si/.c(l kernels, altliougii the yield of 
kernels as calculated on the weight of*fruit tiken is not larger 
f hau those of the Ijisondie and .\l)obo-be ^ varieties, though 
the fruits are larger, probably owiBg’to luofe favourable condi-< 
tions of growth. There c*n be no doulit that “ Abobo-be,” 

‘ A-sog-e^^b ” are all of*tlie same type. The 
Af-fia-ko-jul) or King’ Palm fruits furuish ilie same amount of 
kernels, but a better yield of oil than the typical thick-s]*elled 
Ak-por-ro-jub. H’lne latter resembles in general character tlie 
lypic.al tluck-shelled Abe-pa and " Abe-dani " I'aneties of the 

Gold Coast. 

Palm oils from Soiitliern Nigeria. 

A number of these on examination proved to be quite similar 
in composition to palm oil of commerce, and, as in the case of all 
the^Gold Coast kinds exi'ejit “ .\bo-fita ” oil, no ditference in com¬ 
position could be detected between palm oils from the different 
varieties of fruits. The results of examination of the Southern 
Nigerian palm oils are shown in the following tabfe: — 




e-jub 

or 

Au-su 

ku. 

Udia. 

Akpo 

ro-jub 

or 

Ok-po- 

ruk-pu. 

tlgiodi. 

Af-fia- 

ko-jub 

or 

Oju-ka. 

• 

(SpouHu giiivity jit lUd/ItV 

C.... 

O-SiVJ 

(l-SiS 

U-HGU 

j O-85'.l 

U-859 

Acid vuluu ... 

... 

11-0 

17-2 

9-7 

7-7 

95 

Sapouificutioii \uluc ... 


201 

199 

197 

' 198 

200 

lodme|value . 

... 

49-6 

i* 

56-3 

53-6 

,54 

i 

1 

52-4 

[Adde.ndum.] Sim 

■e i h 

e date of the abov 

e report (Marcl 

1, 1910) 


turther samples of oil-palm products have been received from 
iSoiifhern Nigeria and these are dealt with below. 

The oil-palm products received for examination from Southern 
Nigeria in recent years have included fl'uits of a new variety of 
oil palm and nine samples of palm oil. The latter were collected 
by Mr. J. H. <^. Farquhar, of the Forest Department in Southern 
Nigeria, in the course of an enquiry into the palm-oil industry of 
the country. 

The results of Mr. Farquhar’s enquiry have been embodied in a 
U'port, entitled The Oil Palm and its Varietios, published 
recently. Mr. Farquhar refers the oil palms occurring in 
Southern Nigeria to two groups; (i) the'King Valm •{Elceis 
guineensis var. Thom-psonii and (ii)* the ty^e form of E. 
guineensis, of which two sub-varieties are lecognised. • , 

The King Palm is a well-known form, amriias been recognised 
by most writers as distinct from the crdinary^oil palm and by some 
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IS regarded as a separate spevies. It occui's iu SoutLern Nigeria, 
cliiefly in tlie sandy country bordering the seashore and lagoons, 
liuid is coimiion in tlie vicinity of Lagos. 'It is'iiot found iii.tlic 
dry zone, and is very scc<,'ce in' the Central Province. Where 
found at all U constitutes bbt more than 15 per cent, of the total 
uuml)er of oil palius iu the locality. I’ht forms known to tli# 
Yorubas as " Ope-lfa " and to the Benins'as “ Iviotonmila arc 
regarded by Mr. liarqulia'r as belonging to this variety. 

The type fovm of A', (juinccnxn is the' ordinary thick-shelled 
.\ariety of West Aitica aitd is apparently identical with the E. 
(juiiivensis var. mavrospiu-ma of tVielwitsch.^i It includes those 
lialms known to the natives as “ Upepankora (Yoruba (^Ject), 
“ Ak-po-ro-jul) ” and “ Okporo-Kyflp ” (.Kfik), “ ()k-po-ruk-iiVi ” 
(Ibo), “ Udiu ” (Benin); and “ Ikrok-Eyop ” (Ibibio). Mr. 
Earquliar considers that this paini comprise.s at least 98 per cent, 
of the total number of tdl palms in iSouthern Nigeria, and possibly 
liearer 99'8 per cent. 

The first sul)-variety of the type form apjiears to be identical 
with the E. ijiiiiii^’ii.iix var. inu-roK/ivrmd of Welwitsch, thd 
" Abobo-be ", palm oj ili<- Cold Coast, iind the " Lisonibe " variety 
of Kamerun. The palms known as “ Upe-arunfo ” (Y^oruba dia¬ 
lect), “ A-sog-e-jub ” and “ Usok-Eyoi) ” (Efik), “Osuku’Caud 
“ Au-suk-ku ” (Ibo), “ Eduege-Eyop(Ibibio), and “ Cgiedi ” 
(Benin), are re^pirded a.s belonging to this variety, it is distin¬ 
guished from the other iorms only by the character of its fruit, 
wliich is twice as long as broad, and dark claret-brown in colour 
when ripe, excejd at the (mint of attachment, which is yellowish- 
red: the mesocarj) is thick and fleshy, the shell thin, and l)otli nut 
and kernel are round. I’his palm is considered to be very rare, 
hot exceeding y'2 ]>er cent, ot’ the total number of palms in 
iSouthern Nigeria. It is most common in the Eastern Provjuce 
and less iilentiful in the (Jentral Province, and appears to favour 
the rich alluvial land of the forest region, which has a heavy well- 
di.stributed rainfall. 

The second sub-variety includes tiny“ff-ju-ku" palm of the Ibos 
and the “ Af-fla-ko-jub ” of the Efiks. it is considered tliat 1'8 
per cent, of the jialms of S<iuthern Nigeria belong to this cla.ss. 
The fruit is jiale yellow in colour, shading into a copjiery hue 
when ripe: the kernel is larger than in the type, the shell thicker. 
_^and the mesocarp thinner and lighter in C(dour. < 

Paint Oih. —The i)alm oils received at the Imperial Im^litute 
were typical of tho.se jn'oduced in the Eastern Pniviuce, and are 
de,scribed in Mr. Farquhar’s report as foTlows: — 

1. Bad quality; rancid, with a bad smell and with dark and 
green patches; bought us a “soft ” oil at Calabar. 

'2. Bud quality, “mixed” oil, bought at Calabar. 

8. Bad quality, “ mixed ” oil, bought as a “ soft ” oil. 

4. Oil bought as.*" soft ” oil at Calabar. 

5. Oil bought,as “ hafd ” oil at Calabar. 

6. Oil bought a,s “Inixed ” oil at Calabhr. 

7. Fresb oil frnm’Alinadu district. 

8. Best quality “ soft ” oil; Eket Opobo. 
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9. Oil bought as “ soft ” oil, <#roii. 

All the samples had the usual colour and appearance of palm 
oil, and it is therefore unnecessary ,to describe them in,detail. 
The samples measured about on^ pint in eiich case. ‘ 

It was specially desired to know h(j4 these oils M ould be classi- 
f^,ed coHtmercially, and. In view of tlitf number of cmnplete anuly- 
%es^ of palm, oil irony Southern Nigeria already made at the 
Traperi#! Institute (see p. 527), the examination was confined to 
^lliis point in the first distance. The tdassification of palm oil on 
the market depends mainly on the condition* in which it is re¬ 
ceived, and the two princii):il factoid are:—* • 

The percentage of Impurities,.such as dirt and water, 
, present iii the ntgsignment.. * 

(h) The “ hardness ” or “ softness ” of the oil. 

The results of the examination of the samples are given in the 
following table.---* * • 







Glycerine. 








of 

Sample. 

Moisture. 

Dirt, 

point of 
oil." 

Acid 

v;ilu(i. 


Dctevniiaod 




fiom acid 

experi- 

• 





value. 

mentally. 

1. 

t’er rrnt. 

Per cent. 

"C. 


Pr0 cent. 

1 I'er rent 

O'. 

0-44 

38-39“ 

94-5 

C>-2h 

! _ 

<2 

0-48 

0-30 

34“ 

i/l ‘ 0 

8-40 

_ 

. 

0-80 

0-34 

34-30° 

02-3 

8-37 

' _ 

4. 

0-80 

0-13 

30° 

25-4 

9-72 

1 _ 

t.. 

1-10 

n-.37 

34-rr 

70-7 

7-40 

7-2 

fi . 

0-114 

0-41 

30° 

72-7 

7-37 

j 7-3 

7. 

0-2(! 

0-04 

•_'9-,'i0' 

11-1 

10-4.3 

lO-l • 

H ... 

0-18 

o-o-i 

2t' 

ir.-o 

10-21 

1 

11 .7. 

1 -05 

0-9-2 

.39-40' 

102-3 

i)-Hh 

1 _ 


* Ajiproxiuiiite ilelefminnlhmtt hy open mpiUneij-lube method. 

It is clear from these results that all nine .samples were satis¬ 
factory as regards the i)ercentages of dirt and moisture present, 
and no serious exception could be taken to any of them on thi.' 
ground. 

The acidity determinations showed that three of the.se oils (Nos, 
4,,7, and 8) had undergone only slight fermentation and would 
be cla.ssed as “soft ” oils, whilst four others (Nos. 1, 5, 6, and 9* 
werS highly fermented and would he cla.s.sed as “ hard ” oils, 
The remaininj^ specimejjs. Nos. 2 and d, would ])robably be cla.ssec 
as “ mixed ” oils, since they Mere intermediate in acidity betweer 
the tyi)ically “ .soft ” and the tyi)ically “ hard '' oils. The sann 
classification of the nine oils results from a com])ari.son of theii 
nselting-points, but the acidity figures give a niuclj clearer indi 
cation of the class to nduch each oil belongs. 

The importance of the distinbtion belween "soft.” “ifcixed,’ 
and “ hard ” oils from a commercial pdint of view- lies mainly ii 
the fact that the inferior “ mixed ” and hard ” oil,s,^owing t( 
their faulty method of preparation, yield? when n.sed'for son] 
manufacture, less of the valuable by-prodimt, glycerine, than di 
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the “ soft ” oils, and it is for th’s reason mainly that they feteh 
lower prices. The amount of glycerine which can be obtained 
from ap oil or fat can be roughly calculated from the acid value, 
«liut as this involves (•(•rtoiii nssuuiptiona, if was ^thought desirable 
ill the present instance to (Teck the values thus arrived at by direct 
determinatioils of the glytiji'rine in seve^al cases, and the figures 
obtained in these two ways are given in gilumns 6,and 7 of th^j 
above table. , 

It is understoixl that' some difficulty has been experienced 
recently by importers of palm oil owing (o the fact that certain' 
..West African porU wbiidi formezdy shipped only “ soft'” oil 
have begun to ship “mixed ” or “iViemi-harcJ’’ oils. 

Mr. Farquhar reffrs io this ma|t^r in connection witb^hip- 
ments of palm oil from Calabar, and explains that this is due 
to flip fact that in recent, ye,ars the ujiper reaches of the Cross 
Biverohave been opened uj), and from thence palm oil, prepared 
in various ways, now r'eacbes Calabar for shipment. Much of the 
oil from this area appears to he “ hard ’’ or “ semi-hard,” where¬ 
as formerly all the oil shipped trom^Calahar was “ soft.” There_ 
is no satisfactory sihiide test by which “ soft'' and “ hard ” or 
“ semi-hard oils may be distinguished in the course of actual 
trading operations in AVest Africa, and conseijnently oil pur¬ 
chased us “ soft ” oil has in some cases t urned out to be infei'ior 
“ hard ” oil when examined in Europe. Examples of this are 
shown in the series of oils dealt with in this report (p, 529). The 
remedy seems to He in encouraging the natives to abandon the 
fermentation process of extracting i)alm oil, hut unfortunately 
when fresh fruits are employed the j)rocess of extraction is more 
expensive, as it entails the use of large boiling-pots and the con¬ 
sumption of a good deal of fuel, and the.se are serious difficulties 
fo the natives in some areas. 

Palm Fruit. —A .sample of palm fruit known to the Efik people 
as “ Ayara Mhana ” was received from (kilabar in March 1912. 
The fruits were lai'ge, jiale brownish-yellow in colour, and of ir¬ 
regular shape. They differed from ordinary palm fruits in being 
almost enclosed in a thick, oily perianth ; as a rule the perianth of 
the mature fruit, although enveloping the fruit in a similar 
manner, is dry and scarious. The shells of the nuts were moder¬ 
ately thick and the kernels rather small. 

The average weight of the fruits, nuts, and kernels was approxi¬ 
mately 8'9, 3‘75. and l l't grams respectively. The perintith 
constituted 21'3 per cent, of the fruit by weight, the pulp, 36‘8 
per cent., and the nuts 42'9 per cent. The pulp contained 8'9 per 
cent, moisture and 76'1 per cent, oil, equivalent to 27'2 per cent, 
expressed on the whole fruit and 83'5 per cent., expressed on the 
dry pulp. The nuts consisted of 70 per cent, shell and 30 per 
cent, kernel, the latter containing 20'1 per cent, moisture and 
43'4 per cenft oil, equivalent to 54‘3 per cent, calculated on the 
dry kernel. The perianth contained 10'6 per cent, moisture and 
69’9 plsr cent, oil,‘e'quivalent to 14’8 per cent, expressed on the 
whole fruit and 7fi'2 per cent, expressed on the dry perianth. 

It wilj he seen that ^he fruits ns received contained 42 per cent, 
of palm oil, viz. 14'S per cent, in the outer pulpy covering (peri¬ 
anth) and 27‘2 per ceijt. in the ordinary pulp adhering to the nuts. 



This yield is almost as large as tiiat given by the “ Abobo-be ” 
palm fruit of tbe Gold Coast or the “ A-sog-e-jub ” variety of 
Southern Nigeria tsee pp. 51T, 525). The yield of kernels in the 
preseot instance fe, hawever, low, being jnly 12-9 per‘cent. < 
expressed on the fruits as receive*d. | 

A variety of palm frui^j similar to fjjat under report has been 
T^orded undej the nariie of “ Klude ” as occusring in the Misa- 
l)6h(? distoict of Togolarfcl (see Ihr Tmpevflnnzer, 1904, 8 , 28;i). 
Ilie fruit does not appear, however, to*have lisen described as 
a* distinct botanical variety, and it seeins not ifnlikely that it is 
inerely*a “ sport.” . • • , 

It would be of much interest if the seed of this palm could be 
growS'-'>jperimentairy^in So^jthern Nigeria, in order to ascertain 
whether the offspring would produce the characteristic fruits of 
the parent plant. , ^ 

The exports of pain#oil and palm kernels from Southern Nigeria 
in recent' years are shown in the following table; for the sake 
of uniformity the quantities of palm oil exported in 1907-0!) 
have been converted from gajloiis to tons, 240-5 gallons being 
Taken as weighing 1 ton. * 

.. ^ 

- 1907 . 1008 . 


Palm oil 

, , 

Tons. 

.. : 7,'»,288 

£ * 
1,313,960 1 

Toiis^ { C 

7h,2\ I l,la4,!)33 

Palm kernels .. 


Tons. 

133,6.80 

£ ! 
I,G.'i8,292 

Tons. X, 

136,558 1 1,424,.595 

- ■ 


lilOfl. 

, 1910. 

1911. 


I’lilm oil ... 1 

Tons. 

94,441 

1,447,163 

Tons. 

76,H50 

i; 

1,742,2:U 

1 Tons. 

' 79,3.S7 

£ 

1,696,876 

Palm kernels., j 

Tons. 

£« 

Tons. 

£ 

j Tons. 

£ 

158,849 

1,81.5,967 

172,997 

2,450,815 1176,389 

■ 2,574,405 

1 


Ugand.v. 

consignment of palm fruits of irregular size and shape, 
having a thin pulp enclosing thick-shelled nuts, was re- ► 
i-eivec^frotn TTganda in October, 1909. The pulp was very dry, and 
had mostly be*n rubbed off in transit. The dimensions and 
'■eight of the fruits, etr.,Vere a.s follows : 


- Fru tK. j 

• 

j Nuts, 1 

Korn' Is. 

Length, inches,», ,,, 

Diameter, hwhes . 

ThiukiiesR of shell, hicheff ... 
Weight, gramH . 

i l-3to£-0 
0-7 to 1 - sn 

1 

1.'0 to;-7.5 

0 ■ 65 to 1 • 2 
(f'l to:0-35 

3 to 16 

• 

0-6 to 0'8.5 
0-4 to f)-6 

0’5 to 2'.5 


Tl'f consisted of 83 per cent, shell an<^17 per cent, kernel, 
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of oil, equivalent to 50‘4 per in the dry kernel. The weight 
of iliR fruits, the percentages of pulp and nut, and the amount 
of moisture and oil in the pulp could not be determined, owing 
to the damaged state of the fruits. ■ , ‘ , 

The fruits were received in ^oor condition, but they evidently 
belonged toVhe poorest cl^s of oil-palu^fruits, having a thin pulp 
and thick-shelled, nuts, and resembled hii type sucli varietied^ 
(lie “ Abe-]ia ” and Abe-dain " froit. tlie (to'uI Coast' and 
“ Udin” from Smithern'Nigeria. 

< t , 

\ ^S'YASAI.VND. 

A sample of palm fruits from yie north end of Lake Nyasa, 
wbeie a limited nusibel of jialnis tccur, received iiiAS.mdi, 
l!)()!). The fruits were large, usmt’il^- witlt thl(d<-she]led'inits'and 
tliin pulp, but two of the fruits e-xaniined contained typical 
tbin.jsbe]led nuts. The 'average dimensipc.s and weight of the 
fruits, etc., were as fdllows : — 


< 

! 

j Fruits. 

1 1 

Nuts. 

1 Kernels. 

Lengtli, iiichcii* . 

1 -4 

1-0 

■ 0-6 

Diameter, inchen . 

DO 

0-7 

! 0-4 

Thickness of shell, iHchfn 

— 

0-1.’) 

1 _ * 

Weight, grrimn . 

12'U 

fi'2 

I'l 


Tlie fruits'consisted of 49 percent. ])u!p and hi per cent, nuts, 
tlie jiercentage of kernels being 8'(J. Tlie pulp contained .‘)‘4 ])er 
cent, of moisture and 7ti'9 jier (•(•nt. of oil, equivalent to 37'0 iier 
cent, in the whole fruit and 79’() per cent, in the dry pulp. The 
nuts co7isisted of Sd per ceiit. shell and 17 j)er cent, kernel; the 
* latter containing Ci’H per cent, of moisture and 48'1 jier rent, of 
oil, equivalent to 51'5 per cent, in the dry kernel. t 

These X,\asaland palm fruits, like those from Uganda, be¬ 
longed to the class having a thin pulp and a thick-shelled nut, 
typically represented by such fruits as the “ Abe-pa ” and “ Abe- 
dam ” of the Gold Coast or the “ TJdin ” of ,Southern Nigeria. 
These varieties, however, give smaller yields of palm oil, as a rule, 
than the Ayasaland fruits. It is of interest to note that two 
fruits in the present sample had thin-shelled nuts, resembling in 
this respect the “ Abobo-be ” variety nt the Gold Coast, s<j that 
possibly oil palms of this class also occur in small quant.Ky in 
Xyasaland. , 

It is understood that the oil palm does not nj-cur in sufficient 
(luantity in Nyasaland to make the ext«Rction of palm oil or palm 
kernels of commercial interest in the Protectorate,, The results 
now recorded, however, indicate the class of oil palm which occurs 
in the country. 

* MoZAMBiailR. 

The oil palm ii^ nt present only cultivated on a small scale in 
the Mozambique Company’s Territory in Portuguese East Africa, 
and supplies are notyet available in large quantities. Two gam¬ 
bles of jahn nuts .from this country have been examined at the 
Imperial Institute. 
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The first seniple consisted of*dry nuts, many of which were 
covered with dried pulp. The nuts were large and of the ordinary 
thick-shelled variety, the average dimensions and weight bling as 
f olldws: — ’ * I ' 

Nuts. # Kernels. 

Leifgth, inches ^ * . i.. 11 0-65 

* .Diameter, inches f . 01B 050 

Thkkness of shell, inches ... 0'^ _ 

. Weight, grams t . .... 6* TO 

* . , • t 

The nuts consisted of shell^TT per cent, and kernel 20 per ceut. 
Th^kernels contaiifed 5'5 pe^ cent, of moisture and 50'5 per cent, 
of oil 0 $ normal character, tqsiivalent to 50-4 per cent, in the dry 
kernel, and were similar in all respects to ordinary commercial 
samples of palm kernels. If freed froiVi shell and in good I'fondi- 
tion the kernels would probably realise th* current market price 
of palm kernels. 

The second sample closely resembled the first, hut gave a rather 
—4ower yield of kernels, viz.* 19'(! per cent* The approximate 
average weight of the nuts was 9 13 grams, and of the kernels 1'8 
grams. * 

Genera.!, Conclusions. 

Hefercnco was made at)). -510 to the fiict that tl# investigations 
which have led to the results now recorded were initiated with a 
view to ascertaining the precise position of the palm-oil industry 
in llritish AVest Africa, and the possibility of introducing more 
modern methods of exploiting the oil-palm forests. The princi¬ 
pal points ascertained may be summarised thus:— , 

1. There is an abundant supply of palm fruits, and large 

* areas of oil-palm forest still exist almost untouched. 

There is consequently no fear in the immediate future 
of a failure in the supply of palm oil and palm kernels 
even if the crude and wasteful native proce.sses of ex¬ 
ploitation are persisted in. 

2. Palm oil and palm kernels are still extracted mainly by 

native methods, and the machinery now available for 
these piirposes seems to have been adopted on a very 

, small scale only, as far as British West Africa is con¬ 
cerned.* _ ' 

9. Several varieties of oil palm occur in most of the British 
West African Colonies which produce palm oil, and of 
these the varieties yielding thin-shelled nuts present 
di.stinct advantages, in higher yields of palm oil and 
in some cases of palm kernels, over those yielding 

0 thick-shelled nuts. , 

There are two directions in wjiich improvement of the palm- 
oil industry may be looked for in the future, viz. the inttoduc- 

* Since the date of this report (Februa^, 1910 )lcon 8 iderable piogtew has 
been made in the introdnotion of machinery for Atracting palm oil and 
kernels. 
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tiou of macliinery for the extractiBn of palm oil and palm kernels, 
and the gradual rephicemeiil;. of the ordinary oil palm by varieties 
giving higher yields of palm, oil and kernels. ^ 

Introduction of machinery .—^lost of tlib machinery so lar 
introduced is too expensive for use by natives, and so 
long' as the''industry ref mins in ndtive hands it cs un¬ 
likely tlmt machinei'y will be largeiy iiitrodjmed. Thef 
natural remedy ^r thi?, state of thiiij^s, so far us (British 
West Africa is concerned, would app^“ar to be the instal- 
lation of central palm-oil factories under either Government or 
^irivate European control.*' ‘riie actual collection of the palm 
fruits would still be carr.ied on by Wtives, vlio should be en- 
oouraged to sell the fruits to the cen/rr.l factory in their dhitriej,. 
This system of central factories has been found to work well for 
giuuiug cotton in West Afvica, and experiments are in jirngress 
for its'adoption for co(;pa fermentation in the Gold Coast. The 
same plan has been found to answer well in other countrie.s for 
siudi products as tobacco, sugar beet, sugar cane, coarse textile 
fibre.s and other materials. The principal difference between the. 
products .so far dealt- with in this manner and palm fruits is that, 
the former are* agricultural materials while the latter is a forest 
ju’oduct. In the case of agricultural materials i1 can generally 
be arranged that these will be grown in the neighbourhood of the 
central factory, and tlie site of the latter is .sele<ded with that end 
in view. This i!.-. not so easy to arrange as a rule in the case of 
forest products, but as regards palm oil the trees yielding it occur 
in dense masses over large areas, and it should be easy .so to place 
central facl.ories as to avoid transiiori of the collected palm fruits 
over considerable distances. With Ihe development ot good roads 
siptahle for wheeled transport and the extension of railways this 
method ot working would be rendered still easier. The advan¬ 
tages of such a .system would be a great saving in labour, the 
avoidance of waste such as goes on in the native manufacture 
ot palm nil, and lastly the preparation of a much better quality ot 
palm oil than is at iiresent imt on the market. 

In .such colonies as Sierra Leone, wliere the cost of labour is 
relatively high, the introduction of machinery would obviate a 
.serious obstacle to the extension of palm oil production. 

The ijrndiinl replacement of the common oil palm hy better 
varieties.—Thin matter i)re,sents great difficulties. In the flr.st 
^'ace there are enormotis areas of oil palms still untouched, abd 
in the areas at jiresent worked large (juantities of ]>alm fruits are 
left ungathered. From the point of view even of increased pro¬ 
duction there is therefore no need to forfli plantations. At the 
same time, as has been indicated already, a certain amount of 
re-planting i.s done by native.s in a haphazard fashion, and there 
seem.s. to be no reason why thi,s re-planting should not be done 
with tlie best' kinds. It is, however, not at all easy to deci/ie 
which are the be.st varietifs. The, “ Abobo-be " of the Gold Coast 
and tbe““ A-sog-e-jub” of fhe Central Province of Southern Nigeria 
have been shown in th| present investigation to give high yields 

This projxMal has beta carried into effect by several European firms in 
West Africa. 
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of oil und a good yield of tliiil^sliellotl uuts, wliich cau be easily 
shelled. It should be uoted, however, that the kernels from thin- 
slielled miis ai'Ojis a rule smaller than fiom tliiek-shelled»iiut8, so 
th&t to get the same^ield of kei^els more iwits have to be crackedf. 
The saviug in labour may not in p];ii*tice prove, therefore, to be 
quite 90 large as ha(^b9en generallylsupposed. Tlie “seedless” 
Ikijid of the»Gold Coa»t is, as Dr. Soskiii irniits out, almost ideal 
as a .s-*uree of palm oil, since it mer^y reqmres pressing in an 
, ordinary oil-pre.ss to give a far higlker yield^of palm oil than is 
obtainable from any other palm frui^* ^ 

These varieties caniiot, hjiwever, be recommended yet for gene¬ 
ral, planting for ?he follo\^ing reason'*; Ij is not at all certain 
that iiiey can be raised t*iA' t,o seed in a new district, and the 
small exiieriment made witli Lisomhe lints at the \detnria Gardens 
in Ivamernu to soipe extent support,? this view, h'urthe?, it i,s 
not known what the yield of these good v.irieties is in compari.son 
with the Ordinary oil palm. It is (juite possible that they come 
into hearing later and give a '^mailer y'eld oi “ lieads ” of fruit. 
*«These and otlier points mu*f lie settled by .experimental iilantu- 
■tions before any rec.mimendatioiis can be safely made regarding 
tlie oneouragement of these kinds for re-planting ill preference to 
fhj' ordinarv oil p.ilm. It would seem to he advisable therefnie, 
to form exiierimeut.al plantations of those kinds at a niuuher nt 
places in {“ach colony, and more especially in Southern Nigeria, 
Sierra Leone and the Gidd Coast Colony, so tflat data may be 
obtained (1) as to the jiossihilily (d iai“ing these variidies of oil 
jialm inflioiit rJcfrniimlii)ii in new localities, and (2) as to-their 
actual value in yield iier acre ol jialm oil and kernels. In nil 
cases similar plantations of the ordinary oil palm should he formed 
in the same districts, so that strictly comiiarahle informatipii 
regarding these may be obtained. In such iilantatioms experi- 
uR'iits in cro.ssing varieties might also be carried out. Between 
th(' rows of oil jialms mai/,e might he giown as a catch cro]) as 
sngg'csted by Adam. 

The Inspector id' Agriculture for West Africa has .suggested 
that such plantations of oil palms might he formed and 
.sejiarated from eaidi other by plantations ot Fiiiifiiiiiiti elastica, 
the latter lieing utilised for the carrviug out of tapping and 
other ex'periments, which are much needed. This plan would 
liUve the obvious advantagi' of enabling series id' observations to 
be carried out on two very inpiortant est African industriR.'? 
witlt the minimum ex]iense for the neces.sary European supervi¬ 
sion. The plantations would have the further advantage of serv¬ 
ing to educate, native,* in two important branches of planting 
work, and with this end in view the^lilantations should he worked 
on modern lines, palm oil and jialm kernels being extracted by 
iiiachinerv, and the refuse being returned to the jdautationa as 
manure. Similarly the rubber plantations could he utili.sed for 
instructing natives in method.? of tapliing^trees and piy.paring 
rubber. • . 

* Farquhar has suggested recently {loc, dl.) that^ig so-called seed ess varietief 
may bt merely incompletely developed palm fruits. 
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COPfiA. 

Gold Coast. 

Two samples of coprk weir forwarded from Accra in September. 
1910. ^ 

One sample consisted oi fair-sized Jiie^es of dirty ‘coprni,, 
apparently prepareJ from small nuts. t 

The second sam|^1e was‘also very dirty, and in smallei® pieces 
than sample No. 1., 'I'lie nwterial had auranpleasant smell and . 
u'as in poor condition. < ^ i 

The samples yielded respectively 65'7 and C6'C per cent, of oil, 
whicdi arc normal yields for well-driet^.copra. * ✓* 

The materials were submitted toclAokers) who reporteti that 
both samples were of poor quality. They valued No. 1 at 
£18 ITs. Gd. to £19 per tori, and No. 2 at projiably £5 less, with 
copra from the Straits ,Si"ttlements at £2d 10,*. per ton (December, 
1910). They added that if proper attention were given to the 
preparation of African cojua it would realise a much higher 
price than at presents ' » 

The inferior quality of these samples appears to have been caused 
by lack of carl* in drying the material. It seems probable that 
the coiu'a was allowed to get wet during the cnurse of preparatipn 
and, in consequence, its commercial value was considerably 
decreased. 


NoKTHEKN NlCiEEU. 

This sample was received in June, 1911. . 

It was labelled “Copra prepared from coconuts gathered at 
Aiere, near Kabba,” and consisted of pieces of coconut .shell with 
portions of the kernel still adhering more or less firmly to them. 
The portions of the kernel were somewhat mouldy. 

The kernel detached from the shell yielded C7'0 per cent, of dil 
and contained 4'3 per cent, of moisture. The oil possessed the 
usual characters of coconut oil and was not submitted to detailed 
examination. 

The present sample was not copra in ^.he commercial sense, and 
it was not submitW to brokers for valuation. The results of the 
examination show, however, that copra of good and readily sale¬ 
able quality could be prepared from the coconuts which furnished 
this material. 

t. 

* Southern Nioeria. , 

This sample of copra was received in March, 191(k 

It weighed 5i lb. and consisted of shells coconuts, cut in half 
and dried. It was in very good condition, the inner surfaces of 
the nuts being only slightly brown and quite free from mould. 
The material not rancid in odour or taste. As the copra w^s 
normal and obviously of good quality no analysis was made. 

The njaterial was submitted for valuation to soap manufacturers 
and to brokers, 'fhe manufacturers rejjorted that the copra was 
quite equal ^in appearance to the best grades of Ceylon produce, 
but that tlie*oil obtained from it, whilst of good colour and o<lour, 
contained a higher percentage of free acids than Ceylon oil, The 
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manufacturers added that thefe is not the slightest doubt that if 
copra can be supplied from Southeifc Nigeria in the condition of 
this sample it yill^f^pd a ready market at high prices. • , 

Ihe brokers described the sopraus a •very good sample, and 
stated that there would be a good sale for it in thirfcountry. 

, Th8 best qualitie| of copra were 4uoted on the^ndon market 
I oji the same date (Jyiy, 1910), as follows: — 

• Australian sun-dried, £21 Kite, to 12.v. M. per ton. 

Singapore, £22 Is. M. to £22 10.s. jier ton. 

Federated Malay States^£23 person. 

Ceylon, £26 17«. 6<Z. per ton. 

Zanzibd^, £22 5*^ per ton. 

Manila, .1122 lOlte. |)er tun. 

African copra was quoted in Liverpool at £18 10.<. per.tou for 
fine quality material on the same date. 

COCUN FT OIL. 

Southern Nioeiua., 

This sample was forwarded to the Imperial, Institute from 
Calabar in January, 1910. It consisted of a white, solid, crystal¬ 
line fat, having tlic characteristic odour of coconut oil; a small 
quantity of vegetable impurity was present. On melting the fat 
a faint “burnt” smell became apparent. ^On analysis tlu 
following results were obtained : — 

Commercial 
Present coconut oil 
sample. (Lewkowitsch) 

Specific gravity at 100°C./15 5°C. ... 0’87t) 0’874 

Acid value . 0'5 — • 

Saponification value. 262'0 246'0to208'4 

Iodine value . 7'0 8’0 to 9'3< 

The pure white colour and low acid value of this sample showei 
that it was carefully prepared. The small amount of impurity 
present could be removad by straining the melted oil. Can 
should however be taken not to overheat the oil, as this tends t( 
produce the “ burnt ’’smell noticed in the present instance. 

tWonut oil of the quality of this sample would, if quite clean 
. be readily saleable at the current market price, which variec 
between £42 10«. and £45 per ton at the date of report (Apri] 
19i0). 

• Ceylon .and West Indies. 

Two samples of coconut oil were forwarded to the Imperia 
Institute by the Imperial (Commissioner of Agriculture for tlr 
West Indies in December, 1904, in order that their value a 
preventives of fouling in rifles might be determined in com 
parison with that of the oil specially ^issued for this purpose b; 
the Army authorities. ’ * • 

The two samples of coconut oil, one*label1ed» “ frona Trinidad ’ 
and the other “ from Ceylon,” were practically <idpntical i: 
appearance, taste and odour. They were*Submitti^ to chemici 
examination and furnished the followingjresults: - • 
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Coconut oil Coconut oil 
• from from 

‘ CuyloU. Trinida^l. 

Specittc gravity at l(#/15f)°C. *• ... O'STST 0-8702 

Mclting-i)oint\ . / ... ...^ 26° C. 24-5-25-5°'’ 

Free fuity acids (calculated as oleic), per 

cent.Vj-35 ‘ 485 

Saijouification vahV' ..*. 260 262, 

Iodine value .i. ...' .'’9-0 8 2 

HeLner value ...' > ... ... 85 6 85 9 ‘ 


lleicliert-Meissl value ... ... ( ... 715 7-26 

These figuie.s, wliicli agiee well widi the recorded conslautS-of 
coconut oil, show that the two samples are'jnactically identical 
in coipposition, the only mutable diitorem’e being that the satnple 
from Trinidad contains more free fatty a(tid than that from 
Ceylon and might oi/ that account he considered rather less 
suitable tor the jmrpose indicated. 

In these circumstances it seemed desirable to iiistitnle jmictical 
trials with the two st.mples of coconut oil, and, with the consent*- 
of tile Chief l^uiici iutcndeni ol Ordiiaiii'c Factories, a nuinher of 
tests have been m.ide at the Koyal Small .\i'ms J''actoiy at Kntield 
tor the ]mrpose of comparing the samides with each other and 
with the service lifh' oil. T'he rejiort turnished b> the Sniierin- 
tcndeiit of the ^Small Arms Factoiy upon the results of these 
tests states that the two samiiles ot coi-oiiut oil gate identical 
results when apjdieil to title Itarrels in older to jnerent fouling. 
With reference to the \alue of the coconut oils comjiarcd with the 
service rifle oil, he reports as follows: “ It is found that, as a 
protet-tive coaling for a short period, the coconut oil shows to 
sHght advantage as compared with the ride oil—more especially 
when applied to the surface ot the barrel after that surface has 
been thoroughly cleaned with hot soda and water atid diic'd. 
When, however, the barrel was not cleaned out with soda and 
water after firing, and was then treated with the competing oils, 
the coconut oil appeared somewhat better at the end of the first 
.seven days of heejiing; but, after 14 days, the rifles treated with 
•service title oil were in the better condition, and after a month a 
large amount of fouling had ajipeared in the barrels treated with 
the coconut oil, whilst those treated with the .service rifle oil 
remained bright and clean. It therefore appears clear that tjiis 
(fil is inferior for the purpose of preserving rifle barrels to the 
service rifle oil.” ‘ 


t 


“ SHEA ” NUTS AND ITUTTER. 


A considerable amount of*at.tention has been given to “ Shea 
butter ” in recent years as a raw material for the manufacture of 
soap and eanfiles, and also for the production of edible fats; and, 
as a result, interest in Uje iwssi^jilify of increasing trade in this 
produ(*t has been ai-oused, particularly in West Africa, whence 
the commercial i^Ufiplj; o^' tbe “nuts” and butter is derived at 
present., • • 

The following table shows the exports of Shea nuts and Shea 
butter from Southern,Nigeria in recent years : — 
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0 


• 

; 1 

1909. 

\ 1910. 

1911. 

• 

Shea nuts . 

|?hea butter 

-•- 

1 • 

Tons. ! £ 

it,'428 : 78.029 
•^309 j 5,230 

• 1 

Ah8. 

#,464 

340 

r £ 

43,510 

6,804 

1 

fTons. 

* 3,629 
• 248 

£ 

35,518 

4,978 


Y 


• The .s])ceiiiieiis of ^hese products’iiow cleRll with have been 
roeei^ed from the Goveniments of Northern itnd Soutlioni Nifrerii., 

• tlie (fold Coast, tj^e Sudan,*TTffaudu, and in part from tlie Nij^er 

Company. ^ ' • 


SOTJTIIEUN Ni(*uia. • 

• • • 

Shell lliitler .—Tills was received fron* Lajfos in July, 
and consisted of two packages of Shea butter, I'ach wei<;hinfr 
^abont 21 lb. The butter w;^ soft, of pale (rreenish-yellow colour, 
and possessed a slight characteristic odour. 

Shea Miifs .—Two sainjiles were rts eived in Octiilier, IDOb, and 
two in January, lOOO. 

(1) One.of these was labelled “ Tenfj'ba,” and consisted of 50 lb. 
of small, nearly black seed-kernels many of whic|^ were pierced by 
insects, 

(2) The second was labelled “ Homo, ” and consisted of 5(1 lb. 
of small, dark brown seed-kernels. 

(d) A third samide consisted of lai«e kernels, which varied in 
colour from lip:ht to dark brown. Many oi the kernels had be«ii 
attacked by insects. 

*(4) A fourth was described as “kiln-dried Shea nuts,” and 
consisted of small lio'ht brown kernels, only a ferv of whi(dt had 
been attacked by insects. The last two samples represented the 
material as usually inipor^d into this country. 


Idle piu'centajres (d fat in the tour sani]>les of kernels wer*’ 
determined by extraction with light petroleum, with the following: 


results: — 


No. of San 


iiple. 


Percentage of fat 
in the kernels. . 


1 .. 


54-5 


3 .. 

4 .. 


480 

41-4 

46-2 


*The sample of Shea butter forwarded from Lagos, and the fats 
extracted from .samples of nut? Nos. !? and*4 referred t^ above, 
were examined chemically. It was tluwght thst a comparison ot 
the two liilter spwiinens would indionit* ihp,hiln-drying 

had affected Ihe cheuiical composition of the fat. Ihe results aic 
given in the following table: — 
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\ 

^Shea butter 
from 
b Lagjs. 

Fat from 
untreated 
kernels 

No. 3. 

Fat from 
kiln- 

dried nuts 
No. 4. 

100 ° c. 


t , 

f 

Specific gravity at , 

0-862 



Acid value . 

. 18-0 

,33-9 

26-2 

Saponification value. 

179-0 

181-2 

180-2 

iodine value.' 

' 'jS-T 

59-4 

55-8 

Hehner value. 

90*5 y 

— 

— 

Unsaponifiable matter « ...' 

1-7 c 


- ✓ 

Titer test . 

52-0°C4. » 


/ — 


It be seen that these resulis are in {felieral agreement, the 
only considerable dift'erence being- in the acid values. 

A comparison of the figures for the fats extracted here, shows 
that the kiln-dried kemels contain, a lower percentage of fre^ 
fatty acids than the other specimen. 

»' 

Northekn Niueiua. < 

Early in 11)0^8 two specimens of nuts, labelled “ Uiddauchi ” 
and “ Eko resi»ectively, were received from Northern Nigeria. 
These were identified at Kew as seeds of “ forms ” of liutyro- 
spermnin Paricii (the Shea butter tree). The seeds presented con¬ 
siderable difference in size, the “ Eko ” sort ranging from Tb to 
2'5 inches in length, whilst the “ Uiddauchi ” variety was about 
1‘4 inches long on the average. These differences are of some 
interest in view of t'hevalier’s I'ecognition (see Jiullctin of the 
Imperial Institute, 1908, 6 , 440) of several varieties of the Shea 
butter tree. The results of the e lamination of the two kinds are 
as follows: — 



Giddauchi 

Eko 

( 

nuts. 

nuts. 

Kernels : Yield of fat, per cent. 

48-6 

52-4 

Fat ; Specific gravity at jjo'q ' 

0-8691 

0-8671 

Acid value . 

7-6 

18-2 

Saponififtation value . 

181-5 

182-8 

Iodine value . 

620 

67-7 

Hehner value. 

91-2 

94-6 

Eeichert-Meissl value. 

• 2-6 

1-84 

Unsaponifiable mattej;. 

6-3 • 

7-0 


The principal difference to be noted is in the higher proiioidion 
of unsaponiliable matter in the fats from these kemels received 
direct from Northern Nigeria than in those obtained from kemels 
as imported from iSoutbern Nigeria and in the native-prepared 
Shea butter. Itds stated, however, that in commercial samples of 
Shea bijttcr and SbeaJoil (the product expressed from the kernels 
^n Europe) as much as 10 per cent, of unsaponifiable matter 
sometimes occurs. , 
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Gold* Coast. 

Shea jThis sample, labelled “ Shea nuts prepared by 

natives of the N%rtbcfn Territories,”" was received in Seplember^ 
1911, and consisted of clean, rffther ilnall^hea kepels, in good 
condi%Ji. *1 # 

I* It yielded^ on extiirtition bl 2 per cait. of f^t as compared with 
46*2 to 54‘5 per cent# in the case of previous samples examined 
at the Imperial Institute. The fat hSd the S^sual characters of 
’Shea butter. ' * • 

Thise Shea kernels should re(>lise»tli% curreSit market price, viz., 
.A!10 lO.?. per ton in Liverpo**! (March, 1912). 

^hea butter .—This samofe, labelled " Sbea butter prepared by 
native*of the Nortliern TeAitories,” was receive in September, 
1911. It consisted of solid, greyish,,cream-coloured fat, yith a 
pleasant odour and•a^)parently free from dirt. A small amount 
of colourless insoluble matter was present, and was removed by 
filtration of the melted tat before analysis. 

The following results wer^ obtained : — 

* Previous samples 
Present exasnined at the 
sample. Imxwrial Institute. 

Specific gravity at 1011°/15'5° (.'. 0’864 0'859 to 0'869 

Acid value ... ”’6 to 33'9 ^ 

Saiwnification value ... 183 • 179 to 184'6 

Iodine value ... ... ••• 58'7 56 to 63 

Tliis Shea butter resembled previous samples examined at the 
Imperial Institute, but had a slightly lower acid value, probably 
owing to more careful preparation. Similar fat vould be leadijy 
saleable in Europe.at the cuirent rales, viz., i28 Os. per ton in 
Lfverpool (March, 1912). 

Sudan. 


In the Sudan the nuts *id butter are known as “ Lulu nuts 
and oil. Samples of the oil and nuts were received in May, 
1906, and October, 1907, respectively. 

Lulu A'Mts.—These were smaller and rounder than those re¬ 
ceived from West Africa, but otherwise were similar m appear¬ 
ance. The proportion of shell to kernel was approximately «s 


1 * W 

i'he kernel# yielded 47 2 per cent, of very pale yellow fat, as 
compared with 46 4 td*52-4 per cent, of fat obtained from the 
Nigerian samples. On examination this gave the followmg 
results: — 

. 99° 0. Ik8*i94- 

Specific gravity at . Ui8a»4 

Saponification value ..« .. 

Hehner value. • ••• 

Reichert-Meissl value ’ 

Unsaponifiable matter . ’ “ 
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Lulu Oil. —T]iiB consisted of'tlie solid fat, which hud a dull, 
greyish colour, quite dift'ef.eut from the pale yellow colour of the 
West‘Africau product, tin melting and filteriifig, a considerable 
quantity of suspend* d mjtter was found fb be present, but the 
filtered “ biftter ” still retained its original colour, and appaiired 
to be ratlier'softer than ff ie samples of J^hea butter fr6m West 
Africa, which haVe been examinetl at «-[he Imperial In.sfitufv. 
From the appeaiv^pce and smell of the specimen it seemed possible 
that the fat had b/ien overheated in the pj-ocess of extraction from 
the seeds. < , , i 

The fat was submitted to chemical e.xaniination, and the results 


obtained are given i\i the following Wble ;— * 

Acid value .( * , ... 10'7»- 

Saponification value ... ... ... 184'6 

Iodine value ' ... ... ... _ ... i)6 0 

Titer test .., ... ... ..." ... bT8°('. 

The cou.stants found for this samide of “ Lulu oil" from 


the Bahr-el-(jhazal are in general agreemeni with those obtained 
at the Imperial Institute for sa'niples of Shea butter frofti* 
other sources, anil also with the results recordeil by Dr. Beam 
for two other Sudanese sjiecimens. 

The dull greyish c(dour of this sanijdc of “ Lulu oil ” from the 
Sudan might possibly create a prejudice against it, but this 
defect could luidiably be easily overcome by more caicfiil 
preparation. 

Shea buttei' is used in the manutacture of candles, and also to 
some extent in soajemaking, although the large amount of un- 
saponifiable matter, which it sometimes contains, is said to render 
it unsatisfactory for the latter puri>ose. The high percentage 
•of free fatty acids renders the fat unsuitable for lubricating 
purpose.s. 

Refined Shea butter is said to have been employed recen'tly, 
espe<‘ially on the Continent, for use in the manufacture of butter 
substitutes, and tor other edible i)roducts, but it is difficult to 
obtain definite information on this point. An analysis made at 
the Imperial Institute of one of these products indicated that 
Shea butter was at least an important component. Its applica¬ 
tion for these i)uvposes should render it possible to obtain a higher 
price for the tat than soaj) and candle makers could offer. 

A sample of tlie Shea butter from laigos was submifted ,to a 
•firm of brokers in Liverpool, who re])orted it to be of the same 
quality as that usually received from the A’iger. The vafue of 
Shea butter tor candle- and soap-making is usually* almut the same 
as that of soft palm oil, such as Bonn^or Calabar, the price of 
which at the date of the report (November, 1907) was £24 6», to 
£24 1(L. per ton. The brokeis .stated that there is a fair demand 
for. Shea bu^,er, and consignments are readily saleable. 

Dgj nda. 

S/iea Kernels ,—This •sample, labelled •“■Kernels of Butyro- 
spermum JParHi,” wj.s.received in (hdober, 1911. The kernels 
'■were iJl good condition and had the usual appearance of Shea 
nut kernels. 
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f 

The sample yielded 49'9 per cent, of solid, creamy yellow fat. 
Previous samples of Shea nut kernels fxamined at the Imperial 
IustiJ,ute have yieliled JlVom 46'2 to 54‘5 per cent, of fat. • , 

These Shea nut kernels, it «xport|d fAun Uf>:anda to the 
United Kingdom in good dry couditiou, would fetch*the current 
imn'ket 1 *te, viz., £10 iO.s? per ton in iJIverimol (Uobfuary, 1912). 

• • • / • 

• SEEDS t)E SP/ 

• V * • 

• SoUTUEilK rJiGEJtlA. , 

*. * * 

•'H(is product is interes*, since the nuts closely resemble 

Slieji,uuts in appearance bu^tiire usually'somewhal larger. The 
boiauical name, of the plant ^is not known with certainty, but 
troiu the specimens sent to Kew , it appears to be a specit^ of 
MiiniiMiji.s, probably Djarc, the seeds ot which are 

known to yield a similar tat (/(Jen. Fctt. IhM-z. Ind., 1908, 15, 78 

and loti). • 1 .. 

'I'he sample examined was Received in 1900, and consisted of 
liilts ot light brown colour, about 2 iin hes loBg and 1 11 iindies 
in diannder, with bluut-iioinled ends. The shells \^ere smooth, 
hard and shiny, excejit on one side, which bore a rough broad 
scar* running from end to end; they were easily broken and 
separated from the kernel. The latter varied in colour from 
iream to brown, possessed a curious Iruity odoj^r and an un- 
jileasanl, bitter taste. The kernels formed 02'i per cent, by 
wiight of the whole nuts. 

The yield of tat on extraction l)y solvents was ()t)’2 per cent, 
frym the kernels, corresponding to oT'T per cent, from the whole 
nuts. The fat was .solid at the ordinary temiierature, nearly 
white, and resembled Shea hatter. It gradually developed a* 
sligiitly rancid odour on exposure to the air. (fn examination 
it gave the following results;-- 


lOtPC. 

Specific gravity at 

Aoid value ..* 

Saponifi''ation value 
Iodine value 
Ilehner value 
lleiehert-Aleissl value 
Uusaponifiable matter 
• Titer test . 


(►•800 

25'3 

187-C 

50-2 

95-4 

nil. 

2’G approx. • 
47-8° C. 


'I'he kernels would pi«i»ably be of about the same value as 
Shea kernels (.see above). The “constants of the fat corre¬ 
spond closely with those of Shea bu4ter. 


lUCO OR ARAKU NUTS. • 
(Ihiinorla A. Vhev.^ 


This sample was 
(Abaku) nuts ” and 


Ooi.o Coast. • • 

received in 1909, It^was labelled Baco 
consisted of large, pale brown nuts With 
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tkick, hard, woody, shells. ' [fhe kernels were in most cases 
mouldy. The nuts consisted of shell 65, and kernel 36 per cent. 

The kernels contained ,60'5 per cent, of fi|,ty corresponding to 
21 per cent, from fhe \^hole ijuts. 

The fatt’Was solid anu.pf a creamy white colour, resembling 
that from fee Mimusops iiuts from Sonthern Nigeria (see above). 


Specific gravity at 100°/16'6° C.'!.. 

... ^ 0-856 - 

Acid vaY'ie " . 

... 34‘1 

Saponificrtion vafue ... ■’... 

... 188-4 

Iodine value . 

... 51-3 

Titer test . . 

... 61-2° C. 

Unsaponifiable ' matter . 

1-3 


^ firm of soap-makers, to whom these nuts were submitted, 
reported that the fat would be of about the same value for soap¬ 
making as middling quality palm oil. The kernels have an 
intensely bitter taste, so that the cake left after the extraction 
of the fat would not be suitable for use as a feeding-stufi. Sincic 
the kernels appeiir to become mouldy when left in the shells'* 
and as the latter would be of no value except for fuel, the nuts 
should be shelled locally and the kernels dried before shi]iment. 
The firm added that the dried kernels, in good condition, (vould, 
be worth about £13 per ton in England (February, 1910). 

BASSIA KEltNELS AND FATS. 

In the last few years there has been a remarkable rise in the 
prices of almost all oil-seeds, oils and fats. This is to- be 
attributed in part to the increase in the demand for oils and fats 
for edible purposes, principally as salad and cooking oils, butter 
substitutes, chocolate fats and cooking fats. ’ 

One of the most promising sources of hard vegettible fat for 
edible purposes is. the seeds of the various species of Bassia 
(N.O. Sapotaceae) occurring commonly throughout the East 
Indies, and already imported into Europe under the name of 
“ mowra ” seeds. Seeds of Bassia spp. appear also to come on 
the market as “ illipe seeds,” but this name is undoubtedly 
also now applied in (lommerce to seeds derived from genera 
other than Bassia. There is a good deal of confusion us *o the 
botanical origin of the seeds known commercially by these 
names, and the Imperial Institute has endeavoured to" obtain 
for examination authentic samples ^'om India? t'eylon, Borneo 
and elsewhere, of the Bassia and other Sapotaceous seeds which 
come into commerce, with a view to obtaining definite informa¬ 
tion as to the relative values of the kernels of the different 
species as fourees of fat. These enquiries are not yet compteted, 
but as a considerable amount of information has been accumu¬ 
lated it seems worth while to "place this on record. 

For a detailed ae^.ount of the chemistry of the Bassia fats see 
” The Composition'jf Bassia Fats,” by E. G. Felly (Joum. Soc. 
Chem. Ind., 1912,’81, 96). 
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liofi. 

The materials received from India hive included specimens of 
the fjuits, seeds, K*rnel»and fats of Ba'iaia latifolia, B. lon^folia 
and B. butyracea. According td Sir |deor|e W&ti {The. Com- 
mercuil products of India^ London, 19^, p. 116) Bapia latifolia 
is|’generally known in India under the '^emacular names 
“inffliua/’ “ ixahwa ” Ii “ mowha,” but is also knoWn in some 
parts as ” illupei ” or “ illupai,” the fSrmer l(fing Hindustani 
ahd the latter Tamil netnes. The sanfe names* are also applied 
10 Basfia longifolia in India, bi|t sine# this Species occurs only , 
in Southern India Jt is moi^ commonly called by its Tamil 
uam& “ illupei ” or’‘ illipi.”* It is not ^hfe 4o assume therefore, 
as isQon? by some authoriti^,*that the “ mowra ” or “ mahua ” 
seeds of India are derived from B. lal^ifolia and the “illi^i” 
seeds from B. longifolia, though this is doubtless generally ^rue. 
Baasia butyracea is known in India as “ phulwara,” and the solid 
fat obtained from the seeds is called “ phulwa.” Bassia lati¬ 
folia occurs in the forests of the central tracts of India, from 
Western Bengal, Oudh and Itumaun to Gujarat, Kanara and 
Burma, up to altitudes of 4,000 feet, and is often cultivated. In 
Southern India it is replaced by B. longifolia from Konkan 
southwards. Bassia htityracea occurs in the Sub-Himalayan 
tracts, from the Ganges to Bhutan, and ascends to altitudes of 
IT),000 feet. (Considerable quantities of fat are expressed in 
India from the kernels of all three species, and aA eaten either 
as such or are used to adulterate “ ghi.” 

According to the Indian trade returns, “mowra” seeds have 
been exi)orted in the following quantities and values in recent 
yea'rs: -i 


• - 

1907-08. 

1 1908-09. 

1909-10. 

1910-11. 

1 

Cwrts. i 

795,196 

407,272 

784,037 

415,662 

Bailees* .. ... j 

44,56,389 

24,92,415 

• 1 

46,71,329 

31,10,352 


• 1 rupee = 1«. 4f/. 


Bassia latifolia. 

N( 4 , 1. “ Bassia latifolia seed from Nagpur, Central Pro¬ 
vinces.” The sample consisted of hard, pale reddish-brown * 

half-kernels, which had evidently been dried. The kernels 
yielded 46'0 pei^cent. of,^t, pale yellow fat. 

No. 2. “ Bassia latifolm fat from the Central Provinces.” 
This (ionsisted of dirty olive-green faj, possessing an unpleasant 
odour and containing a large quantity of dirt. After filtering, 
the 4at was orange-yellow in colour and of soft consistence. 

No. 3. “ Bassia latifolia fruits from the Central Provinces.” 

The sample consisted of fruits aiftl seeds *in the proportion,of 2 ^ 
to 1. The fruits were brownish-black, oVal, about | inch long, 
and had hard, thin pericarps. Each fruit contained frqm 1 to 3 
seeds, which had thin, shiny, loosely-fitting husks of broVn or 
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ycJlow colour. Tlie kernels wtrei chocolate-brown, and in most 
cases were covered with i* dust-like yellow fungus. 

Thtf fruits, which weighed about nine to the, ounce, consisted 
on the average of 48 peg cent^ pericarp'And *52 per cent.'seed. 
The kernelt' formed Tl'tr per cent, of the weight of the seeds, 
and coiitaimid per ceujjt. of fat, equivalent to a yiekJ of ^8 0 
per cent, .on the< whole seeds, or 12’2 ;i'er cent. oOn the frui(s. 
This yield of per cfnt. from the kernels is unusually low, 
possibly because ihe seedg were immature. ^ 

■The fat extracted from the kernels by light petrolei^m was 
yellow, soft at ortfinary 'leifipeAitures, and had a jdeasant taste 
and odour. ' ( , ■ 

'J'he results of exari^iuatiou' of tl^lvfat of, B. latifolia a^'e s'.'owii 
in the following table, together with results obtained by previous 
observers:— • 

, » 

Results 

Sample recorded 

I of fat Fat from ; previously fcr 
No. ‘2. Sample fat prepared 
Prepared No. It. in India 

in India , (Crossley and 

Le Suepr). 


„ ... C 1<)0°C. 

Specific gravity an ^ 

0-857 

0-870 

0-802 

0-894 to 0-898* 

Acid value. 

_ 

20-0 

(See text 

4-8 to 70-8 

Saponification value 

189-8 

194-4 

below.) 

188-3 

187-4 to 194-0 

Iodine value . 

57-C 

70-8 

01-5 

53-4 to 07-85 

Hebner value . 

94-2 

80-7 

90-4 

94-7 to 95-0 

Ueichert-Mei^sl value 

0-2 

1-0 

0-9 

0-44 to 0-88 

Unsaponifiable matter 

2-0 

1-7 

— 

— 

Titer teat . 

4.8 ■2°C. 

30° C. 

40° C. 

— 


* Determined a! 100/100° C. 


The fat extracted from the seeds enclosed in the fruits of 
sample No. d had an acid value of 3T8, whereas that extracted 
from the loo.se seeds in the sample had an acid value of 41'8. 

From the high iodine value and low titer test of the fat pre- 
, jjared in India (.sample No. 2), it seems possible that onlj* the 
more liquid portion of the fat was extracted, or that possibly 
oil had been added by the native workers tq facilitate the 
expression of the fat from the ground 'vd. 

The fat of Ba-ixin latifolia extracted from the.kernels by means 
of light petroleum was found to contain glycerides of oleic, 
stearic and probably palmitic acids. From the iodine value of 
th'e fat, the* glycerides appeared to be present in the follovPing 
proportions: olein 66 per cenf.; stearin and palmitin together, 
.34 per cent. 

It has been utatejl fiy Lewkowitsch (Oih, Fats and Waates, 
Londop, 1909, Tot. dl. 429) that palmitic acid is the chief con¬ 
stituent of the solid acids in B. latifolia fat, but in the fat 


Fat from 
Sample 
No. 1. 
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extracted from sample No. 3 |ie»rly half of the solid fatty acid 
was stearic acid, which was readily isolated iu a pure state. 


Baasia loAgifolii, 

*No. 1. “ l^nssia lorfg^folia fruits from Talipsirambft^ Madras.” 

Tlie’fruijs were blackish iu colour and almoud-slwped, containing? 
sepia-coloured seeds with brown kernels* many^f which were in 
if powdery eondition. ♦ The leuffth of the ffuiis varied from 
I'O to 1'3 inches. The fruit con/istf^ <ff oute^husk 33 per cent ; 
inner husk 20'5 per cent.; kernel 4G’5^)cr cent. The kernels 
yiejjipd 55'3 per cent.^of sof^^ellow fat. • 

No. 2. “ Bnxxia lotu/lfolia tat from Talipnramba, Madras.” 

The sample consisted of dirty yellowish*fat, which after filtering 
Wits pale yellow in colour. ^ * 

No. 3. “ BaxHtn loiif/ifulin kernels from the Palur Agricultural 
Still ion, Madras.” 'I’lie sample consisted of brown kernels 
r^sfmilling those contained iiT iho fruits of sample No. 1. The 
kernels yiidded .'IT'S per cent, of a soft yellow tat. 

The fat of Biixxin louf/ifolin was examined with tlie following 
resiHts; those recorded hy prc'’ious workers arc given for com- 
pai'isrn. 


• 

Fat from 
Sample 
No. 1. 

Sample 
of fat 
No. 2. 
Prepared 
ill India. 

« 

Fat from 
Sample 
No. .-I. 

Bcsults 
recorded 
previously 
(Do Negri 
and Fabris). 

5 * ^ 100" c. 

specilic gravity at jj 

I)-85G 

0-8C4 

0-8G1 

— 

Acid value. 

_ 

r,-i) 

19-7 

— 

Saponification value 

202-7 

198-2 

195-3 

188-4 

[odino value ... 

54-8 

GO-0 

GO-0 

50*1 

[lelmer value . 

J 

87-4 

9.5-6 

94*7 

Reichert-Meiasl value 

— 

,8-G 

2-35 

— 

Unsaponifiable matter 

2-2 

2-1 

1-4 

( 89*7® to 

Titer test . 


.80° C. 

45° C. 

1 Ov 4 vU 

t 40-3°C. 


Th(iresults of analysis of the fat from sanijile No. 3 differ some' 
what from tho.s^ for .siuuples Nos. 1 and 2 and from tho.se recorder 
by previous investigatorf^ncludiug Menou (Jonrit Soc. ( hem 
/'nd., 1910, 29, 1429). It sliould be pointed out, how'ever, tha 
the fat sent from India (sample No.»2) was dirty and had beei 
badly prepared, whilst tliat extracted at the Imperial Institut 
frofki .siimple No. 1 Wiis obtained from a specimen of fe'uits weigh 
ing only 10 oz., and con therefore^hardly ^e regrarded as represen 
tative. ^ • 

The fiit from sample No. 3 was found tog'ontain glycerides o 
linoleic, oleic, stearic and palmitic acids.*,The proportions o 
the glycerides of the unsoturated acids (olein and linolein) an 
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those .of the saturated acids (stbaJin and palmitin) were about 
60 per cent, of the formei^ and 40 per cent, of the latter. The 
, glycerides of oleic and linoleic acids appeared^ to be present in 
the proportion of approxi^iately, 6 to 1, and’ the fat would there¬ 
fore contain Ubout 9 per cent, of linolein. 

Bassia butyracea. 

No. 1. “ Bassiu butyracea fruits front Eumaun, United Pro> 
•vinces.” ' V ' 

No. 2. “ Bassia butyjacea seed f'.om Gond/, Division, Eastern 
Circle, United Provifaces.” 

No; 3. *' Bassia butyracea seed from Qonda Division, Eastern 
Circft, United Provinces.*’ 

No. 4. “ Bassia t'mfyrarea seed from Kumaun Division, 

Eastern Circle, United Provinces.” 

No. 5. “Bassia butyracea seed from Kumaun Division, 

United Provinces.’" *" 

No. 1 consisted of blackish, oblong fruits, about inch in 
length, with thick, soft, sugary pericarps; they pos.sessed a charac¬ 
teristic sweet smell. Each fruit contained one seed with a brown, 
shiny, close-fitting husk and a brownish-white kernel. 

Nos. 2, 3, 4 dad 5 consisted of seeds resembling tho.se contained 
in the above fruits. 

The fruits of No. 1 were composed of pericarp 71'7 per cent, 
and seed 28'3 per cent. These seeds and those of samples 2, 3 
and 5 were found to be constituted as follows: — 


<> 




' Composition of seed. 

Yield of fat. i 


Number. 

i 

1 Huek. 

1 

Kernel. 

On weight 
of kernel. 

1 

On weight of 
whole seed. 



Per cent. 

1 Per cent. 

Per cent. 

Per cent. 

1 

... ... 

1 30 i 

70 

60-0 

42-0 

2 

... 

i 23 

77 

61'2 

47-1 

3 

... ■•* ... 

31 i 

69 

63-1 i 

43-S,, 

1 

. 

34 

6G 

1 

66-9 

442 


The fat of Bassia butyracea as exfl^iVted from samples 1, 2 
and 3 at the Imperial Institute was a hard, whit€ solid at ordinary 
temperatures, and possessed’ a pleasant taste and smell. That 
extracted frepn sample 5 was hard and of pale huff colour. ^ 
No. 6. “ Bassia, butyracea fat, Gonda Division, Eastern Circle, 
P^nited Provinces.’-* The samplb consisted of a pale yellow iai 
containing a large quanVity of crushed seed. After filtering, a 
hard, pale«buff colour^'d fat was obtained. 

The fesul'te of examination of the fat of Bassia butyracea are 
given in the followii^ table: — 
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• 

_A_ 

_ « 

e 

^ -*_ 

Fat extrscteil fro|i sample 

_• 

Sample 
No. 6. 
Fat 

prepaied 

m India. 

• 

• 

Beaulta 
rioorded , 
previonsly 
{Crossloy& 
Le Sueur). 

No. 1. 

• 

• 1 

No. 2# 

i 

• 

No. 5. 

• • 

„ lOO-’C. 

Specific gravity at 

Acid v^ue . 

Saponification value 

Iodine value ... 

Heim^r value . 

ReiCfiert-MeiasI value ... < 
Unsaponifiable matter ... 

Titer test . 

• 

# 

0-867 

' 2-6 
197-9 

42-1 • 
95-7 • 

• 0-9'» • 

50-8''C. 

• 

0-866, 

• 

39 6 

96-6 

nil. 

2-2 

5l-5°C. 

0-857 ‘ 

199-3 * 
.37-6 

• _• 

2-8 

^ 0-862 

20-7 

19.5-3 

42-7 

94-6 

4-3 

2-8 

48-2°C. 

0-897* 

16-44 

190-8 ' 

42-1 

94-8 

0-44 

A. 

• 


• At 100“ c.;ioo“ c. ^ 


The results obtained at the Imperial Institute agree closely 
with one aiinther. 'I'he sapohification va1ne%of all foiir samples 
are, however, higher than that found by Crossley and Le Sueur, 
l)ut they agree with that recorded recenlly by MenoiT (loe. cit.). 

Xhe fat of Baxxia Iriiti/rficen is somewhat different in character 
from those of B. hmgifolia and B. Intifolia, being of lighter colour 
and liarder', and having a higher titer test. It was found to 
contain glycerides of oleic and palmitic acids, wftich, calculated 
from the iodine value of the fat, appeared to be present in the 
pro])ortion of about 4C per cent, of olein to 54 per cent, of pal- 
mitin. The unsaponifiable matter could not be isolated in suffi- 
c»nt quantity for detailed examination. In this and the 
preceding cases it is semi-crystalline and gives the characteristi* 
reactions of the phytosterols. 

* Cetlon. 

The only species of Bassia represented in the samples from 
Ceylon is B. hmgifolia, which occurs commonly in the forests of 
the dry region of the island, but is much rarer, and probably 
always planted, in the moist low country. B. latifolia lias been 
recorded several times for Ceylon, but according to Trimen 
{TJavdhoolt of the Flora Ceylon, 1895, Part III, p. 79) B. longi- 
folia was without doubt intended. 

Ceylon the plant is known as “Mi” or “ Mee ” (Sinhaj 
lese).,but the Tamil name “ Illupai ” is also employed. 

Several samples of the .seed and fat were received recently at 
the Imperial institute Ceylon. It was stated that from 
15,000 to 20,000 bushels of the seeds could probably be naarketed 
in Ceylon each year, once its value became known to the villagers. 

_ No. 1. This sample, labelled “ Mee seed,” was in poor condi- 
timi, the kernels being moist and mostly mouldyt The seeds 
consisted of 30 per cent, shell ^and 70, per ^cent. kernel. The 
yield of oil was about 39 per cen*t. from the moist kernels,•which 
contained about 24 per cent, of moistur^. ^fter exposure to the 
air for about a day the kernels contained oilj’ 6 to 7 per fent. of 
moisture and 47 to 48 per cent, of oil, which is a lower percentage 
than that found for Bassia lonaiiolia kernels from India. 
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The. fat was sofid and yellowiehliin colour, haying the usual 
appearance and properties Ijf the fat derived from Bcutia longir 
folia kernels. It was not submitted to chemical i«zamination. 

‘ No. 2. The sample, laWledMee seed', Bkssia longifolia" 
was in bad cdadition, many pf the kernels showing signs of decay, 
Kernels in good condition {picked from .the sample yielded 64'2 
per cent, of.fat, which is normal for kernejt of this species. Th^ 
character of the \Jat was ;ilso normal. ^ , 

No. 3. This s^ple, labelled “ Mee Immels,” was in rather 
bad condition; many of the kernels had twen attacked by ^sects' 
'and a quantity of dust and Jebrh was present. 

The yield of oil from ^he kernels'’was 60'3 (^er cent., which is 
somewhat below that given by Indjh^ kerqels derived fifom'-i-his 
species. The character of the fat was normal. 

No*. 4. “ Mee oil from E. M. TJdaisambera Urugela.” It 
consisted of clean, granular fat of pale grebhish-yellow colour. 

No. 6. “ Jaffna Ilfupai (Mee) oil.” It was clean, semi-solid, 
pale yellowish-white fat. 

The following table gives the results of examination of the 
two samples of fat as received from Ceylon: — 


n 

100° C. 
16-5° C. 

No. 4. 

No. 5. 

Specific gravity at 

0-861 

0-861 

Acid value ... 


... 25-7 

5-8 

Saponification value 


... 191-5 

191-5 

Iodine value 


... 61-2 

57-6 

Titer test 


... 40-2°C. 

41° to 42° 


On comparing the above results it will be seen that there is a 
considerable difference in the amounts of fat present in the three 
kinds of kernels, B. butyracea being richest, and B. latifolia the 
least rich in this respect. Kecent analyses by Menon (loc. cdt.) 
of Indian kernels from these three species gave results very 
similar to those now recorded, and confirm the view that the 
kernels of B. latifolia contain less fat than those of B. longifolia, 
and the latter, in turn, less than thos^ of B. butyracea. 

As regards the fats from these three kinds of kernels there is 
very little to choose between those furnished by Bassia longifolia 
and B. latifolia, but the fat from the kernels of B. butyracea is 
harder and whiter than those from the other two species, and 
should be more valuable commercially. It is understood that 
whilst Bassia longifolia and B. latifolia kernels are exported from 
India in large quantities, there is at present practically no e'kport 
of Bassia butyracea kernels, apparentlj^ecause all that are avail¬ 
able are used locally for the production of edible fat. 

Watt (Commercial Products of India, 1908, p. 120) mentions 
that the kernels of Bassia. butyracea are regarded in India as 
yidding a more valuable fat than ordinary Mowra kernels, agki 
the results now recorded confirm that view. It would seem to 


be desirable to encourage fhe ejiport of Bassia butyracea kemdis 
from India if enough ar^ available for that ptirpose, and it would 
be well, in view of tl^eir richness in fat and the superior quality 
of this lat, that they should be marketed under a distinct name, 
so that they will not J>e sold in Europe as Mowra or Illipi kemdU, 
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At present Bassia kernes are nore popular with Cil-seed 
crushers in Germany and France thin in the United E^ngdom. 
OijjB reason for* 1^i is spears to be that the cake left aftCT expres* 
sing the fat is considered poisoiftus tdoattle, owing^o the saponin 
*it contains, and consequently only ffetches low prices, being used 
.as a manure instead od a*s a feeding-sroff. Inyestigcftions recently 
^jarried out fit Liverpool (Bio-Chemical Journal, February, 1910, 
p. 93)%ave shown that oil-cake made "from tire kernels of Bassia 
• longifolia contains a ^ponin-like glficoside, Which has a marked 
physiological action when inj|eted sflbcutafieously, but does no* 
^appear to be very, active w^en fed to animals. Careful feeding 
trMs on a considerable scsle with oif-cakes made from Bassia 
kffinelff would, howdVer, hh^ to be made before it would ^e safe 
to say whether or not such material* could be used as fc^ding- 
stuffs for cattle, and,.even if they proved harmless, it is probable 
that their intensely bitter taste would pr*clude their use in this 
way. 

The value of Mowra kernels is about £11 per ton (May, 1911). 
“This price appears to be paid for kernels coiWaining about 46 per 
ceiii. of fat, and it is (dear that kernels in good condition and 
containing 54 or more per cent, of fat, such as the B. longifolia 
kernels from India and Ceylon, should bring somewhat higher 
prices undqr present conditions. 


“ Katiac ” Seeds and Fat feom British N^rth Borneo. 

Within recent years considerable quantities of oil-seeds have 
been exported from Sarawak under the name of “ Illipe ” seeds. 
Xhe^e are derived from species of Shorea and Isoptera, belonging 
to the Dipterocarpacese, and must therefore be distinguished 
from the “ Illipe ” seeds of India, which are derived from Bassia 
spp. (see above). A true Bassia, known as “ katiau,” “ katio,” 
or “ kachiau,” however, does occur in Borneo, the fruits of which 
are much sought after by the natives, who use the fat -contained 
in the seeds for cooking and other food purposes. 

Samples of “katiau” sleds, and of fat prepared from them, 
were received from British North Borneo in September 1909, 
and the results of their examination are given below. 

Herbarium specimens of the “katiau” plant, subsequently 
forwarded (o the Imperial Institute, have been identified at Kew 
ns h form of Bassia Mottleyana, C. B. Clarke (Sapotacero). • 

“ Katiau ” Seeds. —The sample consisted of brown, shiny 
seeds, measuring about^ in. by i in., and resembling other 
small Bassia seeds in general appearance. The shells were thin 
and easily broken; the kernels u'ere Jjrownish, and in many cases 
covered with a black fungus. The seeds consisted of kernel, 
6% per cent.; shell, 32 per cent. The average weight of a single 
seed was 0'34 gram. 

The kernels yielded 61'3 p5r cent.*of jfale greenishiyello'y 
solid fat, of soft consistence, equivalerft to a yield of about 35 
per cent, from the whole seed. • • , 

“ Katum ” Fat. —This consisted of a yellow, pasty fat, having 
a strong smell of bensaldehyde (oil of almonds). It was^at first 
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consia«red possible that the presSn^s of benzaldebyde in this oil 
might have been caused by the action of an enzyme on a gluco- 
fside ezdsting in the seed. •!£ such were ^he c^, however, the 
aldehyde would probably hfive be^n accompanied by prussic adid; 
whereas, altHbugh benzaldehyde was proved to be present in the 
oil, no prussit acid could he found. Moreover, no prusSic acid 
or benzaldebyde cobid be detected in the ^ katiau ’k seeds them( 
selves. In view'cyf these facts it seems certain that t. small 
quantity of ben^fdehyde 'had been ad^d to the' oil for the, 
.ourpose of scentingb or flavopriiw: it. In this connectionr it is 
interesting to note that a sample of native-prepared “katiau ’’ 
fat, examined by C, J.'-Brooks (AfUdyst, 19b9, 84, 207), alsd 
had a pleasant odour of almonds, r 
The fat extracted from the seeds at the Imperial Institute 
and fljat sent from Borneo were examined, with the following 
re.sults, which agTee f/iirly closely with those obtained by C. J. 
Brooks for the sample of native-prepared fat referred to above: — 


.. ^ 100° 
Specific gravity at -^>^.>.^0 (J 

^Fat extracted 
from seeds 
at the 
Imperial 
Institule, 

0'88,5 

Fat sent 
from 
Borneo. 

0-864 

Acid value'^ . 

... 779 

2-3 

Saponification value 

... 1910 

191-5 

Iodine value . 

().50 

05-0 

Titer test 

... 30-40 C. 

36-3° G. 

Hehner value . 


96-0 

Reicheri-Meissl value ... 

0-8 

0-6 


The high acid value of the fat extracted at the Imperi'al 
Institute is due to the fact that the seeds were old, and had 
become somewhat mouldy, with the result that the fat had de¬ 
composed to some extent. The specimen prepared in Borneo 
was doubtless obtained from fresh sesds. 

The fat extracted at the Imperial Institute was found to con¬ 
sist principally of the gl,ycerides of oleic and stearic acids, and 
probably also of palmitic acid. These glycerides appear to be 
present approximately in the i)roportions of olein, 75 per cent.; 
ftearin (and probably palmitin), 25 per cent. 

The fat closely resembles that of B. latifolin, but is somewhat 
softer. The kernels contain about the same prqportion of fat 
as Indian “ mowra ” kernels, and»r.>would probably realise 
approximately the same price as the latter. . iThis price was 
about iCll per ton in the ITfiited Kingdom in May 1911. 

/‘Katiau” fat would find application in the manufacture of 
soap and caifllles, and possibl.y in the preparation of edible fa^. 


•‘“MINYAK SUETN.” 

Federated Malat States. 

The Imperial Institute received in 1904 an enquiry from a 
firm of^ soap-makers m the United Kingdom asking for informa- 
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tion as to the possibility of ^tlining commercial suppliea of the 
seeds of Palaquium {Dichopau) ^longifoUum, Burck, (N.O. 
SapotacesB), oi* pU expressed from these seeds. • , 

In dealing with this enquiiy it tvas found that practically 
nothing was known about these materials in this*country, and 
that tie information aWlable regarding them it» English and 
ifoseign litefature is ^apparently entirely drived ftom a state¬ 
ment Aade by Dr. Burck {Mededeelingen ui^$ Lands Planten- 
tuin, III., p. 40), th<j||, the seeds jid.d a haiitl, white fat known 
as “•Njatoh ” fat, chiefly composeck of stsarin and olein, an^ 
which would be suitable foj ine manufacture of stearin candles. 

•It was considered unlike^ that this ^roikict would prove to be 
of commercial inteiwet aiEc* it is well known that this species 
of Palaquium only occasionally furnishes seeds, and that con¬ 
sequently large supplies of the seed were not likely to be^obtain- 
able, but in view of Burcik’s statement a| to the composition of 
the fat and the uses to which it could be applied it appeared to 
be worth while to obtain a sample of the material for examina¬ 
tion. Ai)plic!ation was therefore made to the Superintendent of 
the Botanic Gardens, Singapore, and to the Director of 
Museums at Perak, Federated Malay States, for Samples of the 
seeds or the expressed oil, and for any information which might 
be available locally regarding either of these products. 

In resicojise to tliis request the Suiierinteudent of the Botanic 
Gardens, Singapore, in a letter dated the 6th December, 1904, 
stated that the seeds of Palaquium oblungifolium were extremely 
rare; that on some occasions as much as a dollar for each seed 
had been offered without securing any supplies, and that although 
during the last few years small quantities of the seeds had 
become available in the Straits Settlements, it was improbable thnt 
any had been used for the extraction of fat. 

•Similarly the Director of Museums at Perak, in a letter dated 
the 16th December, 1904, said that he could hold out no hopes 
of being al)le to obtain eitlier the tat or the seeds of Palaquium 
oblongifolium, as seeding trees of this species are rare, but the 
fat known to thetMalays as “ Minyak Surin,” obtained from the 
seeds of a tree allied to Palaquium oblongifolium, could be 
secured in small quantities, and that he would send a sample 
of this material for examination. 

following information was given regarding Minyak 
Surin: — * 

“"O'he Surin trees grow singly in the jungle, usually at wide 
interv^als, so that the collection of the seed is a matter of di£S- 
culty. The Malays on ffldiug a tree shedding its seeds, gather 
them up and after husking and supedrying them, express the fat 
by means of a wedge-pre.s8 called ‘ Apit Surin.’ The fat does 
Upt come into the local market, but is used by tjie makers for 
cooking purposes. The fat could not’be obtained in quantities 
. at a price which would make it available^ for either |uup- ^or 
candle-making.” . * • . 

The botanical name of the Surin tree \wis not supplied. 

The sample of “ Minyak Surin ” received weighed about two 
pounds, and consisted of cylindrical piei^s of solid fat, which 
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coQtaiuad much dirt and foreigi :|^atter. The fat had a 
peculiar odour but was not i^ncid. 

portion of the sample was sent to Dr. Le^kowitsch, who 
had offered to investi^te (tthis (material,' and he was good 
enough to supj&y to the Impenial Institute the following observa¬ 
tions with regard to it: ‘ , *" <■ 

“ The fat was ver/ dirty and was filteredr^to remo\^ insoluble 
impurities. The V!|iemical examination gave the follbwing 


— < “ 
Saponificatior value r... 

f ... ^ 179-5 

Unsaponifiable matter 

' ,... ...'^ 4-64 

Free fatty acids 'i 

per cent. 43-2 

Iodine value . 

c.f. !.. 42-31 

Beichert-Meissl value 

. 0-66 


“ The,mixed fatty acids were isolated from’a portion of the fat 
and gave the following results: — 

Solidifying point of mixed fatty acids 5910° C. 
Mean molecular weight of fatty acids 284'9 
Proportion 'of stearic acid (m.p. 

67'89C.) in total fatty acids percent. 68'2 


“ From the foregoing numbers the conclusion may reasonably 
be drawn that the fatty acids consist practically entirely of 
stearic and oleic acids, but a more thorough investigation would 
be necessary before this could be asserted definitely. 

“ The high proportion of stearic acid would render this fat a 
most useful raw material for the candle industry were it not for ' 
the presence of considerable amounts of unsaponifiable matter, 
which would be equally objectionable in soap manufacture. The' 
commercial value of the fat would prolmbly be from £24 to £20 
per ton ” (July, 1905). 

It was pointed out in the letter accompanying this samj)]*}' 
that owing to the sparse distribution of the Surin trees in the 
Federated Malay States this material could not be of any 
commercial importance since no large simplies of the seeds could 
be obtained, but it is interesting to notS that the fat is suitable 
for industrial use and that it would probably sell at fairly high 
prices if it could be obtained in large quantities. 

The observation that “ Minyak Surin ” consists of stearin and 
olein is also interesting as showing that its composition is similay 
to /hat a8(;ribed by Burck to the fat obtained from the seeds of 
Palaquium oblongifolium, and in this connection it would 'be 
of some interest to know the botanical name of the* Surin tree, 
in order that its exact botanical relaflShship to Palnquium 
ohlongifqlium might be ascertained. 


DIKA NUTS {Irvingia Barteri). 

Southern Njgeeia. 

Samples of unshelled “ f ika nuts,” of the so-called “ dika ” 
or “ Gaboon chocolate,”^nd of the sun-dried kernels of the nuts, 
wre forwurded to the Imperial Institute for examination by 
H.M. Commissioner for Southern Nigeria in August, 1904. 
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" Dtha ” or “ Gaboon CffcSlate.'^ —The sample coimisted of 
a single round cake about o inches |in diameter. It was of a 
dirty brown colbpr e|:temally^and wb» brownish-white iniftrnally« 
It was friable and possessed a mouldy odObr, which was masked 
to some extent by the aroma of the pepper whmh had been 
incorporated with ti^ Aiaterial in pkeparinu the*oake. 
t This samj^le was c^npared with a speciuwnof ‘‘dika choco¬ 
late ” Supplied by the Director of the Eoyq^feotanic Gardens, 
Kew. The Eew sampj[e was similar'to that sent from Southern 
Nigeria, but was somewhat Imrder,* and internally was muc|^ 
darker in colour. ,lt possesspdulso a curious aromatic odour quite 
distinct from that of thq specimen •from Southern Nigeria. 
Tfie Kaw sample appeared*!* have been cut from a circular cake 
about 6 inches in diameter. This sy-called “ dika chocfllate” 
consists of the ground fresh kernels of the nuts, from yjfiich a 
portion of the fat has been removed, worked up into cakes with 
pepper and salt. The “ chocolate ” is a staple article of food 
among West African natives. 

’ Undecorticated “Dika Nuts.” —The supply of undecorticated 
nuts weighed about 50 lb. On examination it was found that 
only about 5 per cent, of the nuts were sound, ^his material 
was therefore unsuitable for detailed investigation. 

Sun-drie^ Kernels. —About 3 lb. of this material were received. 
The kernels were prepared by cracking the nuts and drying the 
kernels in the sun. On cracking the nut tfle kernel splits 
into two halves, and this sample consisted almost entirely 
of such split kernels. The material was in good condition when 
received, and a portion of the sample which had been retained 
fbr reference showed no sign of decomposition after preservation 
for over a year. It is evident, therefore, that the sun-driejd 
kernels, when carefully prepared, may be kept for some con- 
siSerable time without undergoing decomposition. 

Portions of the sample of “ dika nuts ” and of the kernels 
were submitted to an e.xpert, and the following ob.sej-vations on 
these materials have been ^indly supplied by him to the Imperial 
Institute; — • 

“ The ‘ dika nuts ’ were examined immediately on arrival. The 
kernels in these were, however, found in so advanced a state of 
mouldiness that it was (onsidered useless to extract any fat 
frqpi them. The sound nuts yielded 20 i)er cent, of kernels. 
The sun-dried kernels were in a comparatively fresh condition*; 
they'contained 54’3 per cent, of fat. This fat, on examination, 
gave results iftdicating _^at it consisted principally of glyceryl 
esters of fatty acids less complex than stearic acid, the pre¬ 
ponderating constituent being apparently laurio acid.” 

A more detailed account of the chemistry of the fat contained 
ill ” dika nuts ” is given in a paper by Dr. J. Jjewkowitsch, 
who worked with material supplied by the Imperial Institute 
{.huilyst, 1905, 30, 394). ^ ^ ^ 

The foregoing results indicate that tie,” dika fat ” expressed 
from the sun-dried kernels would be suitable either for soap 
or candle manufacture, and for these purposes it would be worli 
from £25 to £27 net- ton. and the ” dika kernels ” nrobablv from 
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£10 tp £12 per ton (August, 1906) .t It would not be advisable to 
ship the unshelled “ dika nuts ” from Southern Nigeria to this 
country, since the cost of transport would^ thereby be materially 
'increased, and the t^st o| dec<jrtication ill tlAs country w6uld 
be high, so that it is unlii^ly that the unshelled nuts could be 
sold here at acremunerative|,price. i * , 

Several cAher samples of the nuts andi^ernels from Souther^ 
Nigeria have belo receii(ed, and the resiilts of examination of 
these are given befiw. Tim proportion, weight, of kernels in 
the nuts varied from 18 to 20 per cent. « 


It would not be advisable to 


Yield of fat (on kernel8\ per cent. 
Bpwific sp^vity at 100°/16°C. 

Acid value . 

I^aponiflcation value. 

Iodine value. 

TTneapouidable matter « 

Titer test . 

Melting-point of fat. 


' This sample was examined by Dr. Lowkowitscb {Analyxt, ISO.*), 30, 394). 


Sataple 

Norl.* 

• ' 

Sample 

No. 2. 

« 

Sample ’ 
No*i, 

54-3 

. . 60-1 

66-3 

_ 

0-863 

— 

6-6 

12-6 

1-8 

244 

250-0 

243-8 

1-7 

3-3 

4-2 

r 


_ 


— 

— 

39-2'’C. 


MAFOUREIIIA SEEDS. 

(Trichilia emetica.) 

I’ouTiniUESE E.isT Africa. • 

c The consigunieiit of tliese nuts now dealt with came from 
Portuguese Ea.st Africa. 

It consisted of ovoid fruits, about f inch long and ^ inch broad, 
coinj)osed of a (diocolate-brown shell, more or less covered with a 
reddish oily pulp, enclosing a single dull greyish-brown kernel, 
which readily splits into two parts. The kernels break with a 
granular fracture and readily yield oil under the pressure of the 
finger-nail. 

The nuts were sent to a manufacturing firm for teidinical 
examination. The kernels yielded 54'4() per cent, of fat, and 
the husks 50'87 jier cent. ^ 

» .The fats obtained from both the husks and kernels were solid 
and of dirty-green colour; they could not be bleached by ahy of 
the ordinary processes used in bleaching fat for soap manufacture. 

^Tat from Fat from 
kernels.' husks. 

Acid value . 36'7 17'7. 

• Saponification value . 200'3 209'7. , 

Iodine value ...' . 62'6 71'6 

Titer test... • ...' ... • ... 53-2o C. 45'4O0. 

* Vnsaponi^ble matter. 1'4 1'3 

The fatjObtained expression from the seeds has also been 
"examined by Danisr and McCrae {Aiwlyst, 1908, 88 , 276), 
who found the following values: saponification value, 201; 
iodine walue, 43'5; iftisaponifiable matter, 12. 
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In reporting the results of Ihe commercial trial, the firm, stated 
fiat the dark colour of the* fat would render it unsuitable for 
naking the better qualities of soap,* and that, in consequence, 
t -Should only reSlise the price ^f “ s^t, oS-coloured tallow ” for* 
loap-making purposes. , • 

.The'bake left after the extractionjof the fat in.these experi- 
nqjits contained a larger quantity of fat (a6'8 pen cent.) than 
vould f)robably be l^ft in the cake -w^hen woj^ing on the com- 
nercial scale. The yield of fat obtained froi^ the nuts in actual 
naniBfacturing operations wo^d therefore, probably be larger 
,han the figures recorded awove. A chemical examinatiolf 
iliewed that the*cake contained 8'4^ cent, of nitrogen, 

!(jui^al»nt to 4'4 per»cent e^ammonia, and the equivalent of 1‘5 
)er cent, of phosphoric anhydride. • 

These results show that the nuts fhruish a satisfactory* yield 
if solid fat, which is* unfortunately, of rather dark coloilr; and 
information received from other manufacturers who have tried 
tliis material as a source of fat, confirms the view that it is 
lifticult to bleacli. The cak% left after the removal of the fat is 
unsuitable for use as a feeding material, sAce it is very bitter 
aid probably possesses emetic properties. • 

^ second supply of Mafoureira seeds was received at the Imperial 
Institute from the C'ompanliia de ilo^'ambique, in April, 1910. 

This consignment was obtained in order that further technical 
trials might be carried out with the seed, oil, a:jj>d residual cake. 

The consignment weighed about 10 c.wt., and was composed of 
leeds rather over ?, inch long- and | inch wide, which had brown 
papery husks and” greyish-brown oily kernels. Each seed was 
[mrtly covered with led oily pulp. 

The bulk of the consignment was forwarded to a large firm of oil¬ 
seed crushers in order that the fat might be expressed and sub¬ 
mitted to technical trials and that an ('xamiuation might be made 
uf tlie residual cake. The firm reported that the ordinary crush¬ 
ing machinei'y was not very suitable for dealing with these seeds, 
but. that this'would not be any objection if they are available in 
(|uautity, as specyil arrangAueiits could easily be made. 

t'at .—The entire seeds were found to contain 56 6 per cent, of 
fat, as compared with 56-3 and 54-2 per cent, in the (uise of two 
samples from Nyasaland (see p. 559). 

Jhe fat expressed from the seeds was a buff-coloured, solid, 
hard, and rather granular material. It furnished the following 
resutts on examination: — 

* . , fiat from 

entire seed. 


Specific gravity at l()0°/15'5t' C. 

Acid value . 

Saponification value ••• . 

Iodine value ,••• 

Titer test.- 


0-866 

19-0 

e05-4 

50-0 


The oil-seed crushei-s w'cre of opinion Jhat the fijt would be 
suitable for the manufacture of soap, as if saponifies readily and 
yields a soap of good colour, most of the colouring matter of the 
fat remaining in the lye. They accordifigly submitted it for 
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practi(»l trial to a large soap-mEftii g firm, who reported that it 
was very satisfactory for l^is purpose, and that as it is a hard 
,fat it should always find a iieady sale amoi^g soi^p'manufacturers. 
They considered that*MafSureira fat would compete favourably 
with Chinesd vegetable taljow. ‘ 

Another l^i^e firm of sor.p-makers wha v^ere consulted* by tk^ 
Imperial Institute ^ reported that the eolt^ur of thte fat wwilcl 
render it unsuitable for the production of first-class 8oa|fe. 

Cake .—^The resiijual cake obtained in the crushing teial was. 
a light, brown, soft, friable .material with a very bitter 'taste, 
'it conteined 28'6 per cent, of \a,t. which is a much higher 
proportion than woujd bp left in the cake w'hen working with' 
suitable machinery on a eommerci^^.scale.. Trials showad'^hat 
the cake could not be utilised as a feeding-stufi. It was found 
impossible to induce sheep'to eat it, even wh^n mixed with other 
ration^, evidently on account of the intensely bitter taste. 

The cake contains very little nitrogen and phosphoric acid, and 
is not likely to be of much value as a manure (see p. 667), but 
further experiments^on the subject a're in progress. 

The firm of oil-seed crushers considered that the fat expressed 
from Mafoureira seeds would be worth about £30 per ton in the 
United Kingdom (January, 1911), and that the value of the seeds, 
based on the above value of the fat and on the value of the cake 
as manure, would be £10 to £11 per ton in the United Kingdom. 
The firm added ^hat a better market might possibly be found for 
the cake and that if so, the value of the seeds would be corres¬ 
pondingly increased. 

The price of £10 to £11 per ton quoted above for Mal’oureira 
seeds was higher than an offer of £9 5.?. per ton which was made 
b.v a firm of London brokers in 1906 for a consignment of this 
seed. This increase in value was due to the fact that all oil-seeds 
had risen considerably in price in the interval. ' 

It is clear that a good market should be found for Mafoureira 
seeds in the United Kingdom if they can be shipped regularly in 
commercial quantities, and in good condition. 

It has been stated recently that a smhller variety of Mafoureira 
seeds has appeared on the market, which invariably contain a 
much smaller proportion of fat than the large variety, e.g., 26 to 
34 per cent., against over 60 per cent, in the samples of the large 
seeds examined at the Imperial Institute. It is, of course, im- 
jyjrtant that these small seeds should not he mixed with the 
large seeds for export. ' 

K 

Nyasaland. 

In Nyasaland the nuts of ^richilia ermtica are known by the 
native name “ Msichitsi.” Those which are the subject of this 
Report were forwarded to the Imperial Institute by the Chief 
Forest Officer at Zomba in March, 1909. 

Two |amples, colliscted 'at difiel'ent elevations, were forward^ 
ahd it was desired to knew whether there was any variation in 
the amounkof qil pre^nt. 

* 1. “ Muichitsi nuts“(7’«ohiZta emetica) from Earonga districti 
grown at an altitude of about 1,260 feet.” 
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These nuts had the usual a^ftranc^ of the seeds of Triahilia 
emetiea (Mafoureira nuts), we husk^ were thin, and easy to 
detac^. • • 

2. Msichitsi nuts from Zomha, gtown*at an elevation of 
aBout 2,900 feet above sea level.” • * 

,These Vuts were like feose of samfle No. 1, bift the husks 
w*re» thicker Snd soft^, and not so easily Amoved* from tlu'- 
keinel aS in the previous case. The sample^^as dusty, and 
otherwise less clean tha]| sample No. I* • 

The Sompositiou of the two saiwle^was as fcilows: — 

^ No. 1. No. 2. 

Ptr c^t. Per cent. 

Kernel ... 76 65 

Husk . 26 35 *, 

The percentage of fat’ in the two samples was determined'witb 
tlie following results:— * 


• 

Fst from 

• 

No. 1.’ 

■ 

No. 2. 

1 Yield 
l)er cent. 

{ Description 

of fat. 

Yield 
per cent. 

Description 
of fat. 

Whole needs ... 

56-3 

Bull-coloured, solid... 

54-2 

rfown, solid. 

Tlnsks . 

42-9 

Pale yellow, semi-solid 

45-.5 

Brown, semi-solid. 

Kernels ... 

61-3 

Pale brown. 

60-0 

Pale brown, solid. 


fhe above results show that both samples are of the usual 
quality. The yields of fat do not differ sufficiently to enable any' 
(ou^usioiis to be drawn as to the efiect on the yield, of the 
altitude at which the trees are grown. The proportions of fat 
in commercial samples of Mafoureira nuts show a much greater 
variation. 

lAWlllRA ALATA SEED AND OIL. 

SlEUBA LeONK, 

Supplies of the seeds and fruits of this tree, which is widely 
distributed in Sierra Leone, and, indeed, throughout the coastal^ 
districts of West Africa, were received in June, 1907, at the 
Imperial Institute from Sierra Leone for examination as an oil¬ 
seed, it being tliought that Jhe product would be likely to be of 
some commercial importance since the seeds are obtainable in 
large quantities in readily accessible «reas. The tree is already 
well known as one of the sources of the so-called African oak, 
whilst the oil prepared from the seeds is, known in Sierra Leone 
as “ Niam ” fat or “ Meni ” oil. , . 

• In all, five samples of the seeds and fruits nave been reqeived, 
for examination from Sierra Leone. * ^ • 

Fruits .—^These were roughly conical and»each consisted of a 
reddish-brown, fibrous shell, usually about inch thiu, en¬ 
closing a single seed or kernel. The fruity consisted of about 
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40 p,er cent, husk and 6^ perte it. kernel. In many of the 
fruits received the kernpls had unilergone partial decomposition, 
and ^fB^e dark brown, instead of almost ^white,* internally. 

Kernels .—These were (Jtnica],in shape aloouf f inch in length, 
and i inch feroad at the bgise. Externally they varied in colohr 
from orang^-iSirowu to_, in ^ few cases, gcee^ish-black. Itterns^ly 
they were .almost ‘white or pale yellowish in colour when fresl, 
but tended to Ikcome brown when kept; and this darkening in 
colour seemed as ^ rule ta begin at the apex. They contained « 
semi-solid yellowish-whit^ f^t, and the amount of this present 
varied in the samples examined'from 311 to 43 0 per cent., the 
variation being due,apj^rently to three causes: viz., differences 
in (1) the maturity of the fruits^Vhen eollected; (2)€ ih^their 
condition, as regards freshness, and (3) in dryness of the kernels 
examined. ' 

• * ‘ 

/Jliaracters of the Fat. 

Small quantities of the almost white or pale yellow semi-solid 
fat present in the kernels were' prepared from each of tile 
products received, and these were chemically examined. The 
results obtakied are given in the following tables: — 



Table II. 


Constants of Fat. 

»■ 


B. C. 


Sp^flc gravity 40°/40° C. 
Acid value . 


Saramfiaation value 

lo^e value . 

Eeiohert-MeisaP value ... 
Unaaponifiable matter ,... 
Titer tq^t. 



D. 

t- 

•e. 

. 0-90111 

0-9016 

47-5 

48-0 

180-7 

183-3 

72-1 

72-6, 

0-8 

0-8 

— 

0-86 

47-6° C. 

48-5° C. • 


r It u^l be noticed ^hat the decorticated kernels are somewhat 
richer in oil than those which were exported in an undecorticated 

* A 
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state, for the reasons already Mwo. In the case of the last two 
samples of decorticated kemelf, the oils prepared from them are 
more rancid, as indicated by the higher acid values, th^ those 
obtained from the*kerhel8 export^ in tj^e shfll, but the difference 
ie not marked, and scarcely affects the commercial talue of the 
oil^ It is curious that tli* oils from t^ decorticatedikernels have 
i^ifprmly lo'S’er sapo^fication values than the oif^ from the 
undecorticated kernels,* but this difference is ppobably of little 
importance. , • 

It i» clear from thesi results i,haj; 4 will Jie advantageous to 
export the kernels ^ a decorticrted state to save freight and the 
cost? of decortication in Eur^e, and th^ so^long as the decorti- 
cated'^kernels are thctronghil^ dried l)efore export there is no 
likelihood that they will reach Europe in an unsatisfactory 
condition. Further, ,the results of the examination of safhple 
E, which was stored in the Colony during two months of the 
rainy season' before shipment to this country, indicate that the 
kernels do not deteriorate much as the result of storage in a 
moist atmosphere. A portioh of the consignment B was sub¬ 
mitted to a firm of soap manufacturers in order that the oil might 
be expressed on a small (commercial scale and tr>d for soap- 
malyng. This firm reported that the decorticated seeds yielded 
43'4 per cent, of oil, which for their purposes would be worth 
from £1 to £2 jier ton more than cotton-seed oil under ordinary 
market conditions. # 

A small sample of the kernels was also submitted to a firm of 
oil-seed crushers, who confirmed the above valuation of the oil, 
and valued the kernels provisionally at £10 per ton, c.i.f., 
Liverpool, June, 1908. It remains to be seen whether this price 
will, after paying for the collection of the fruits and their decorti-< 
cation in Siermt Leone, leave a margin large enough to induce 
Iraflers to ship this product. 

A large consignment of the kernels was received subsequently 
from Sierra Leone in September. 1910. They had been obtained 
from fruit colIectq,d in the Karene district of the Protectorate. 

The consignment, which consisted of 112 bags, each contain¬ 
ing two bushels of kernels, was forwarded to a large firm of oil¬ 
seed crushers in Liverpool, who had undertaken to carry out 
teclyiical trials with the material. 

Tha oil-seed crushers reported that the kernels contained about 
40 per cent, o^ fat, which agrees with the figures obtained for 
the previous samples fr"|n Sierra Leone examined at the 
Imperial Institute (see above). After a number of trials to 
determine the best method of extracting the fat on a commercial 
scale, the kernels were crushed, and samples of the fat and of 
th# residual cake were supplied to tha Imperial institute for 
detailed investigation. 

(1) Fat. —The sample consisted of a slean, pale buff-cotoured 
solid fat, having a slight, but not unpleafint, odour ,and taste. 
It was examined with the following results, (jompared wiili -thoB^ 
recorded for previous samples of L, alata fat; 
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F^ent 

t ^ J.C»A ^UDVIVUW* 

Specific gra^rity at ^ '0 859 — , 

” 0-9016to 0-9t^ 

Acid value ’«... 4 .. 260 * 259 „• 480 

Saponification va^ue ../ 188'9 . 1807 „ 188-3 • 

Iodine value ..* , 68 0 69 8 „ f2'5 

Titer test . 45® C. ,47-5° ,, 49° Q. 

Fnsaponifiable master r. 2 5 (ppprox.) 0'5 ,, J)-80* 

The present sample of fat, therefore, resembles the specimens 
extracted at the Imperial Institute in 1908 (see p. 560). 

For a detailed account of the chemistry'of this fat, see “ The 
Composition of the •Fat from the seeds of Lophira alata,” by 
Messrs. Pickles and Haywortb {Analyst, 1911, 36, 493). 

(2) Cake .—This material was t forwarded lo the Imperial 
Institute in the form of rectangular (lakes, of chocolate-brown 
colour, and,, presenting a mottled appearance internally when 
broken. The taste was bitter and strongly astringent, indicating 
that the material would be unsuitable for feeding purposes'and 
could only be xitilised as a manure. 

The cake was analysed with the following results, expressed 
on the material as received: — 


Previous samples ex¬ 
amined at the 
Imperial Institute. 


0-9216 to 0-90^ 


25-9 
180-7 
69-8 
, 47-50 

0-5 


„• 48-0 
„ 183-3 • 
„ ^2-5 

„ 490 c,. 
„ . 0-80 


Per cent. 


Moisture . 8-60 

Ash . 4'48 

Nitrogen . 187 

The ash contained: — 

Per cent.* 

Potash K 3 O ... 1-91 

Lime CaO ... 018 

Magnesia MgO, ... 030 

Phosphoric acid PjOj ... '051 


These results indicate that L. alata cake is suitable for use as 
a manure, but is of rather lower value for the purpose than castor- 
seed cake, rape-seed cake, cotton-seed cake, and similar materials. 

Commercial Valuation. 

(1) Fat.-—L. alata fat is suitable for soap-making, and the 
firm of oil-seed crushers who expressed the present sample 
ascertained that its value for the pSpose would be about the 
same as that of palm oil,,viz., about £30 to" £31 per ton in 
Liverpool (November, 1911). 

The fat WM submitted to two firms with a view to ascertaining 
its suitability for edibld purposes, but in both cases the report 
was unfavourable ewing to the'taste and the high acid value of. 
the milterial. The oil-seed crushers also considered that the cost 
of sufficiently rennin^- the fat would preclude its use in this way. 


* Blzprossed oq the'osfce. 
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(2) Cake. —^The oil-seed cnuheTS stated that this loaterial 
closuy resembles shea-nut ^ke, and they considered fiiat it 
would have a similar valuej*viz., ab^t £3 per ton in Liverpool 
(November, 1911). ^Phis vaiue is rather a^ove the average; the* 
4 )rice fluctuates between thiskntf 45«. per ton. « 

, (3) decorticated sepdr-The oil-see^ crushers reported that the 
^e<;prticated seed (kernels) with which they calried out the experi¬ 
ments eontained about 40 per cent, of pil, and €n this basis they 
.valued the kernels at about £1(1 ner tflp c.i.f. Liverpool 
(October, 1911). 

It is clear frojjp; the foregoing results that the decorticated 
\etngl8 of L. alata should lind a readier market in Europe as a 
sdhrce of oil for soap-milking, and that the cake left after 
OBxpression of the fat could be titilised, as a manure. 


Sudan. 


* 

A sample of oil prepare^ in the Sudan from the seeds of 
*Ijopliira alata has also been received for exssninalion. The pro¬ 
duct is known in the Sudan as “ Zawa ” oil. ^ 

The sample consisted of a dark orange-brown oil, containing 
a Tittle sediment. The chemical examimit ion of the oil gave the 
following reeults, for comparison with which the figures obtained 
in the laboratories of the Gordon (lollege, Khartoum, for another 
sample of Zawa oil, are added : — 

Sudan sample 
Sudan sample examined at 
, sent to Gordon College 

Imperial Institute.* Laboratoriej. 


S|>ecific gravity at 40°/40° C. 

Acid value . 

Saponification value . 

IJnsaponifiable matter. 

Iodine value ., ... 

Titer test .*. 


0-9063 0-8616t 

5-78 — 

190-10 177-1 

1-38 — 

78-12 72-7 

42-6° C. — 


The oils extracted from the Sierra Leone seeds at the Imperial 
Institute were almost white or pale yellow and semi-solid, where¬ 
as .the oil received from the Sudan was much darker in colour 
and liquid, though it deposited a good deal of solid matter tm 
stanAing. 

The Sudan *oil had an unpleasant taste, but Dr. Beam of the 
Gordon College laboratories records that the oil he examined 
had an agreeable flavour, somewbpt recalling that of arachis 
oil. All the oils prepared at the Imperial Institute from seeds 
received from Sierra Leone had a sligh-t unpleasant Juste, and the 
residual cake was bitter. 


“iThe Sudan sample was eramin^ fo* the Iwrial Institute ^ 
ir.iLewkowitsoh, and is deecribed in the Jottm.aSoc. ChemteM Jnd. (1907, 

ia,M266). 

-f-Bpeoiflo gra-rity at_100°/16° 0. 
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LOPHIRA^PROCmA SEEDS. 

^ SpLD COilKT. , 

A sample of “ K%ku”^ seeds (it. pj'oce('a)'collected at'the 
Agricultural •Station, Tar^u^h, (iolu Coast Colony, was received 
for examination at the Imperial Institute in April, 1911. » 

The seeds.were rwaghly conical, each containing a tingle kerpelf 
The shells were hoddish-bjown, thin, fibroAs, and easily broken; 
the kernels were s^t, and white to brown in colour internally. , 
The seeds consist^ of shell, 25 per cenV,.; kernel, 75 percent. 
•The average weight of a single wed was about 0'83 gram, and 
of a kernel about 0‘6|i gr 5 ^m. ' * *■ ' 

The kernels yielded 55’!? per cent.j'uf creajn-eolnured, splifT fr.t, 
and they contained 8 7 per cent, of moisture. 

The fat was examined chemic.ally, with Ibe following 
result#: — 

“ 100°C 

Specific gravity at rr, . 9'859 


1.5-50 C. 

Acid value .' 

Saponification value 

lodinee value . 

TTnsaponifiable matter 


1T6 

190 

CO 

0-8 


The kernels of these seeds of L. prorera yield a larger per¬ 
centage of fat than those of L. cdata, but the fat from both kin Is 
of seed is of a similar character. 

A sample of the L. prorera kernels was submitted to a large 
firm of oil-seed crushers for teclinical trials. 1'hey reported that 
the fat would be suitable for soap-making. The ri'sidual cake has 
a bitter taste, and would consequently be of no value as a feedinh;- 
stufF; it could be used as a manure, but as it contains only .3^ 
per cent, of ammonia, it would not be worth more than abo^ut 
35s. per ton for this purpose. 

On the above basis, the firm valued the. decorticated kernels 
of L. procera at about £12 per ton delivered in Liverpool 
(February, 1912). , 

CAEAPA REEDS. 


Oil-seeds from several species of Carapa have been received 
at the Imperial Institute for examination. As there appears to 
be a good deal of confusion in the technical literature regarding 
tiife botanical origin of the various Carapa seeds and oils which 
have appeared in commerce from time to time or have been 
investigated by chemists, it will be convenient to shmmarise here 
the distribution of the various oil-sedS* yielding Carapa species 
and their synonymy. For ,the latter purpose,* De Candolle’s 
monograph on the order Meliacese, in which the genus is placed, 
is taken as t^fe authority. • 

Carapa procera, DC.—'C. Tonloucouria, Guill. et Perr.; C. 
guineer^BU, Juss.; C- gityanensis, Oliv. This occurs in the , 
Antilles, Guiana,^Senegaenbia and tropical Africa. 

Cara/pa fl«tanc»M>^^ubl. = that of Oliver’s Flora of Tropical 
•Africa, 'pro parte. ?mi8 is found in Guiana, Martinique, Ran 
Domihgo, Guadeloupe, Venezuela and Brajsil, 
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CaraTpa moluccemii, Lam. Occurs,in East Ifrica, SeycJieUes, 
etc. r 

Carapa grandifiora, _Dawe Sprague. Occurs in Eas4 Africa 
and Uganda. • 

* ^ SiEEEA Leone. 

• ‘This consignment described as CaAipa guyg/aensiS (C..procera, 
^Xy.) consisted of characteristic roughly tetraljedral* seeds, each 
having a rather rough reddish-brown* shell «enc]osing a single 

‘kernel covered with a f)al6 brown papery skin*. When fresh the 
kernels appear to nearly fill tA sltelfs, but*in this consignmen# 
mgsl of them hadedried and shrunk, assuming irregular shapes. 
TJie .'consignment contained about ^5'per* cent, good kernels, 
27 per cent, had kernels, a*nfl 37 per cent, shell. 

■*“ The good kernels yielded about 57 p»r cent, of oil by extraction 
witli solvents, and 46'7 per cent, by expression, 24 per cent* being 
obtained in. the cold and 22 per cent, os heating and further 
expression. • 

The “ cold pressed ” and ♦“ hot pressed ” oils presented much 
T,he same appearance, being viscous dirty-fcrown liquids, and 
possessing a slight, characteristic odour, and ex^emely bitter 
taste. 


• 

Cold pressed 

Hot pressed 


oil. 

oil. 

Specific gravity at 40°C. 

0-9179 

0-9174 

„ „ 15°C. ... 

0-9272' 

0-9327 

Saponification value 

... 197-1 

196-4 

Iodine value . 

75-6 

71-2 

lleichert-Meissl value 

3-5 

31 

TTnsaponifiable matter 

Titer test 

1-6 

2-0 

35-4°C. 

36-loC.* 


•A portion of the “ hot pressed cake obtained in the technical 
trials referred to above was analysed, and gave the following 
re,suits; — 

Per cent. 


Moisture ... ♦. 

. 9-8 

Ash ' . 

. 6-9 

Nitrogen . 

. 2-9 

The ash contained : — 

Per cent.* 

Potash . 

K.0 1-91 

Lime . 

CaO 0-18 

Phosphoric anhydride 

... PA 0-51 


These resulfk indicate that the Carapa cake would be of rather 
low manurial value as coiftpared with castor-seed cake, rape-seed 
cake, cotton-seed cake, and similan materials used as manures 
and would perhaps be worth about *2 per ton. 

,A further consignment of about 2|^ cwt. of Cqrapa procera 
kernels from Sierra Leone was received* at the Imperial Institute 
in June, 1909, and as these ^f-ere sinJilar To those previously 
received, they were not chemically exansined, byt were forwardesa, 
to a firm of oil-seed crushers who extractef^the oil an^ submitted 

• Caloulsied on the cake. 


SI296 
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• * 

it to.soap and candle manufactferws in the United Kingdom for 
trial. As a result, it was found ti|,it the oil would be suitable for 
these f>urpoBe8 and on the basis of jhese trials the firm of oil-seed 
crushers agreed to tseke ajirial fonjignment of*60 tons of kernels 
for which fliey would be,willing*to pay £11 5s. per ton fdr 
“ dark kerpels ’’ and £1<1 10s. per ton, for “ light lernelfl ” 
(Novemhen, 1909)1 i « f. I 

I'he price offSted is somewhat higher ilian that estimated for 
the previous samples. This is in part due to the better condition 
of the present con^ignmept.j hut chiefly‘due to the considerable 
rise in price of fats and oils ^ce the previous samples were 
reported on. ‘ ’ ' 

' I. 

Gold CojIst. 

I 

A supply of seeds from this Colony,' referred to Carapa 
ffvineensi.s {C. proccK, DC.) was received early in 1907. They 
were irregularly tetrahedral in shape and had a brittle husk, 
which could be easily separated. *Tho kernels were white and 
spongy, and had •'an intensely hitter taste. The husks con¬ 
stituted 25’7, per cent, by weight of the seeds. The yield of oil 
was 49'3 per cent, from the kernels, equivalent to 36'6 per cent, 
on the whole seeds. ‘ 

The oil was pale yellow and had a bitter taste; on standing, 
it jiartially solidified to a white mass. It is not readily extracted 
from the seeds'* by light petroleum. 'I’he oil had the following 
constants; — 


Specific gravity . 0'917 

Acid value ... ... ... ... 5'4 

Saponification value ... ... ... 196’9 

Iodine value . ... ... 65’7 

Hehner value . ... ... 93" 1 

Titer tc.st . 36'0° C. 


Uganda. 

« 

This consisted of the seeds of C. grandifora and was forwarded 
from Entebbe in September, 1907. 

The nuts were larger than those of C. procem, but resembled 
them in shape and fippearance. The kernels were moist, soft and 
4hi8hy, and consequently contained much less oil than those o1 an 
earlier sampde from Uganda, which were dry and shritelled. 
A fair proportion of the kernels was bad, and these were not used 
in the inve.stigation. ^ 

On extraction with solvents the kernels furnished 30’2 per 
cent, of oil, compared with f>2 per cent, from the dry kernels of a 
previous consignment. The kernels were also submitted to 
technical trihls, and it \<as found that on cold expression, using 
a pressure of 150 atmospheres, they funiished 10 per cent, of a^ 
pale j^llow oil, which cleposited a small amount of solid matter 
on standing. On furliier expression, at a temperature of 150° F., 
a quantity of darkerVoloured semi-solid oil was obtained, Both 
oils were intensely bitter. 
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The„fruit8 of a species‘•pf Pycn^nthTis, prob^ly Pycnanthus 
Kombo, Warb. (N.O, Mypsticacesg, werfe ■ inckded m a coJ^ 
tion of products from Northern Nigeria, sent to the Imperia^ 
Institute in 1906. ^ ^ . 

The "fruitc were 6f the size of a small ovat plum, and in the,di 7 
state weighed about 4 grams. They were easily broten into 
two thick hard pi^fees of husk, and an inner nut covered with a, 
false aril, correspoieding fo ,tk«\ mace ot the common n«tmeg 
'derived from MyTi-^ticct 'to which the^ genus Pycnanthus 

is nearly allied. Tl\e Pycnanthus sheds, it should be stated, uife 
sometimes mistaken for nutmegs, thpbgh they have no aroma and 

are devoid of volatile oil. ,, , . ti 

Thfe “mace” was deep brown, almost black,*in colour, it 
possessed a slight fragrance ,aud was therefore examined for 
essential oil, but no appreciable quantity was present. 

The nuts had a very thin shell, w^ii'ch was easily removed from 
the contained kernel'. The latter was while internally,^ with dark 
brown rays penetrating it from the exterior; it was easily cut and 
had a very bitter taste, which would preclude the possibility of 
utilising the “cake” left after the extraction of the fat ac a 
cattle food. The ground kernels were extracted by light petro¬ 
leum, and yielded 64 per coni, of hard solid fat, of orange 
colour and bilte' taste. It had the following constants: 


ypecifie gravity at 100°/15°C. ... 0886 

Melting-point .48‘5° C. 

Saponification value . 235 to 245 

Acid value ... ... ••• 21'0 

Hehner value ... ... ••• 90'8 

Iodine value .48 "9 

Titer test.45 8° C. 


The fat would probably be suitable for soap-making, though 
the soap made from it would be rather dark in colour. It might 
also be used in the manufacture of candles. 

The residual meal is fairly rich in nitrogen, and might be used 
as a manure. 

Sikuba Leone. 

o<Samples of the fruits and the fat of Pycnanthus Kombo, Warb., 
were forwarded in March, 1911, from Sierra Leone, wheiU the 
fruits are known as “ Kpoye ” nuts. The nuts were similar in 
shape to those from Northern Nigeria, iut were smaller, weighing 
on the average 117 grams each. They consisted of a brittle, 
almost black shell enclosing'h single greyish-brown kernel. The 
latter consisted of a hard whitish substance marked by brow 
infoldings of the skin. 'The shell formed 20 per cent, and the 
kernel 80 per cent, ©f the whole nut. 

♦ The kernels contained ^O'T per cent, of solid brown fat. That 
extracted from the kernels at the Imperial Institute resembled 
the fat senf from Sierfa Leone but was of a lighter colour. Both 
had an unpleasant odour and bitter taste., 





IUPBSIAl..IKSTITCTa— V. OIL-SEEDS, OILS, VATS, WAXES. 569 

f • 

The fat from Siena Leoim and t^at' extracted from kernels 
st the Imperial Institute i^ere examined with the following 
resulta:— 

Fat extracted * 
from kernels at 


, the Imperial 
• Fat as pent. * Institute. 

anecittc gravity i»t 10iP/ir)’5° 0. 0‘887# * 0'880 

Acid value .* 33 0e 31’4 

Saponification value ...* 231 * 236 

Iodine value .?..* 67'^ 59'0 • 


• «The slight diff^ences in the constants of the two fats are pro¬ 
bably due to differences insthe methocf of freparatW; and both 
are similar to the samples of fat from the kernels of (1) P^cnan- 
"thus Komho from Northern Nigeria ^see p. 568), and of ^2) F. 
Schweinfurthii froih’Uganda (see below). • 

The results of examination show that*“Kpoyo” kernels are 
very rich in a solid brown* fat, much richer than the samples of 
Pycnanthus kernels from Nsrthem Nigeria and Uganda. 

The kernels of P. Kombu are probably ideEtical with a product 
known as “ kafu ” nuts (really kernels) which havg from time to 
time been shipped from West Africa to Liverpool and Hamburg, 
add which are stated to contain 73 per cent, of solid fat. Two 
difficulties .have been experienced so far by manufacturers in 
dealing with these kernels, viz., that the supplies are small and 
irregular, and that owing to its colour the fat^’equires refining 
by a special process, which involves a considerable loss of 
material. This latter difficulty is probably not a serious one, in 
view of the fact that the Sierra Leone kernels are so rich in fat. 
ft is, Imwever, important, before calling the attention of manu- 
facturers to these kernels as an oil-seed, to ascertain whether thSy 
aje obtainable in Sierra Leone in large quantities and in localities 
so situated that the cost of transport to the coast will not be pro¬ 
hibitive. 


Uganda. 


The material feceived from Uganda consisted of the nuts and 
mace of Pycnanihus Schweinfurthii, Warb. 

—The.se were small nut-like seeds, the shells of which 
were thin, fragile, dark brown and glossy, with irregular, longi¬ 
tudinal furrows. The kernels were small, egg-shaped, f inch long 
anil J inch broad at the widest end; they were brown externally, 
and yellowish-white internally, with isolated brown patches due to 
invagiuations»of the seed coat. 

The kernels yielded to ^Ivents 60-2 per cent, of fat, which was 
fairly bard at ordinary temperatures (15° C.), and was of dark 
brown colour; it had a slight peculffir rancid odour, and a faintly 
bitter taste. On examination it gave the following results : — 

• Crude Fat. •Refined Fat. 


Specific gravify at !)9°/J5°C. 

Acid value . 

Saponification value. 

Iodine value. 


. 0-fi87 
26-5 

•2C^ 0 • 
66-4 


Nil. 

183-0 

§3-7 


Hehner value ... 
Titer test 



37-60 0 . 
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The fat extracted from the keVnfls possessed a high acid value, 
and darkened in colour whed treate^with alkalis. Consequently 
it would have to be refined, before f,eing used for soap-making. 
The onl^ satisfactory method ,of acfomplisijjng gthis is to treat 
the fat with alkalis, which invol\''3s pe loss of all the free fatty ^ 
acids. The refined product thus obtained, the constants of,which 
are givep in the second colulan of the table/ is a clear, pleasant^ t 
smelling, butter-yellow fat, suitable for soap-making” The fi/in ‘ 
of soap-makers who pxamiiled these nuts for the Imperiaf Insti¬ 
tute stated that the heavy lo^ involved in refining the oil renders * 
ik, doubtful whether tJie nutt ooulh be successfully utilised wm- 
mercially, but as the kernels are very rich in*fat it is possible, 
that it would Ce worth while to make, use of them, especially if 
they are obtainable in very large quahfities dt a low cost. 

“ M(^e .”—This consisted of flat, dark, orange-brown, oily * 
pieces, J to IJ inch long, resembling ordinary “mace” in form, 
but smaller, darker in y^olour, and devoid of aroma. The taste 
was oily, bitter and acrid. The material yielded to solvenis 
57'04 per cent, of oil. This was of difrk, orange-red colour, fluid 
and Iranslucent in thio layers at first, but on standing it deiwsited ' 
a considerable quantity of a semi-crystalline substance. It 
developed a de%) violet colour when tnaited with alkalis.* 


Specific gravity at 99°/15° C. ... 0 866 

Acid value ... ... ... ... 40'7 

Saponification value. 214‘0 

Iodine v»,lue . 77'45 

Hehner value. 91'2 

Titer test . 35° C. 


Owing to the dark eolour of the oil, which can only be de¬ 
colorised .satisfactorily by treatment with alkali, involving the 
removal of. the large amount of free fatty acid present, it seems 
unlikely that this “ mace ” can be used commercially as a sourcp 
of oil. The product is devoid of aroma, and cannot therefore be 
used as a substitute for true mace. 


rENTADESMA BUTYRACEA KEllNELS AND EAT. 

i 

SiEEEA Leone. * 

A small .sample of this fat received in July, 1908, from Sierra 
Leone, consisted of pale, greyish-coloured, granular fat, with a 
slight odour like that of Shea butter. The fat contained a good 
deaj of suspended impurity, and after filtration and cooling hdd 
a greenish-yellow tinge. ' v 

Specific gravity at 100°/15'5° C. 

Acid value 
Saponification value 


Iodine value 
Titer test 

Hehnar value ... 
Unsaponifiabjle mjitter 
^eichert-Meissl value 


,0-859 
3-6 
. 190-1 
41-8 
50-7° C. 
95-0 
1-7 
Nil. 


* 1 his subsiance might included more appropriately with the liquid or 
semi-liquid son-drying oils,Jnit it is convenient to place it near the Pycnantbus 
seeds from which it is derived. 
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From its appearance and c^ejtnioal^constantl it seems possible 
that this fat might he used foJthe manufacture of edible fafs; but 
practical trials, would be nJcessary to determine this. If un¬ 
suitable for the aboue^ purpoje it mif^t find a market for candle* 
manufacture, in which easel however, its *alue wo«ld not be so 
high. ,If available in large quantifies this fat ^uld no doubt 
be saleable iji this ccfenlry, but teclAical tr^ls on*a large scale 
Wobld have to be ma% in order to ascertain itsSbommercial value 
definitely. * » 

, iSoUTHBB^ NIGBEIA. ^ * 

A small supp^jf of kemefb of Pentadesma butyracea was 
I’Sbejyed from Southern Nigeria in April, J911. consisted of 
large brown kernels^* irreg«^r in shape and dirty pink to brown 
jnternally. The kernels were very iqpist when received, and on 
drying in the air tjigy lost about 34 per cent, of their original 
weight. The air-dried kernels averaged^ 12 to 13 g^ams each 
in weight, and then eontaiued lOG per c-eut. of moisture and 
yielded 40 per cent, of fat. 

* The fat was of a pale yellow colour and Jjad a pleasant smell 


and taste. 

Specific gravity at 100®/!.")'.’)° C. ... • U'867 

Acid value ... ... ... ... 3T 

Saponification value . 186’0 

Iodine value . 46’5 


A sample of tlie kernels was sulimitted to tAe firm who had 
applied to the Imperial Institute for information regarding the 
possibility of obtaining commercial supplies. They reported that 
samples of Peiit^adennui butyracen kernels which they had 
Examined showed considerable variation in the yield of^ fat, 
largely owing to imperfect drying and differences in the degree 
qj' ripeness. They also stated that the fat is highly coloured 
and needs refining before it can be used to advantage in soap¬ 
making, whilst the residual cake is of no value as a feeding- 
stuff for cattle. In view of these tacts they considered that the 
probable value of Pmiiitl/’xina hvtyrncfd kernels would be 
to iTO per ton ill the Unifed Kingdom, if imported in good, dry 
condition. 

Other samples of Peiibidesma butyracea kernels received at the 
Imperial Institute from Hritish AVest Africa have yielded much 
smaller quantities of fat than the sample just described, thus 
confy’ining the manufacturers’ .statements that the kernels are 
variable in quality. In preparing the kernels for export it is 
desirable tha\ only mature seeds should be collected and that 
the kernels should be thcSwighly dried in the sun before being 
shipped. • 


SALVADORA PERSIC A SEEDS., 


Sudan. 

S. jwrdan, L., is a diffuse .shrub or fiuijl tree belonging to tie 
natural order Salvadoracem, which is found m » wild stote 
thoughout the Sudan, where it is known as “ mustard tree. 
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The seeds received at the Imperial Institute were round, 
averaging about 016 inch in dAmeter, with thin shells of 
greyisl^ colour, in many'cases slSghtly mottled with brown. 

'The kernels, which w^re b|Ight ^elfcw, poWssdQ an unpleasant, 
bitter taste. • The seeds yielded 4416 per cent, of hard, bright 
yellow fat, with a faint, slightly unpleasant odour. » , 

The‘fat y^s exatnined with the following results, comp^e^ 
with that from tlfe seeds o/ S. oleoides front!' India: • 

*■* Present sample of , Seeds of S. oleoides 
*■ & pcrsiia seeds. from India." 

QQO n * .1 

Specific gravity at ,-teo 6^ 0'867 ' 0'908 (at 50° O.J 

Add vd«. ... “..®' 93 • 113 

Sapoi\ffication value ..., 245'2 242’4 

Iodine, value . 5'9 • < 7‘5 

Titer test . 30-4° C. (approx.) 40° C. 

Melting point . 38° C. . 41° C. 

• 

The sample of tli«3 seeds was too small for commercial valua¬ 
tion. It may, however, be pointed out that the hardness and 
high melting-point of tlie fat render it suitable for the manu¬ 
facture of candles, and if its unpleasant odour and taste codld 
be removed by purification on a commercial scale it might 
possibly be employed in the preparation of vegetable butters and 
“ chocolate fats!’’ 

In the Indian Ajjricultiiml Ledger, 1908, No. 1, 8'. persica 
and S. oleoides are considered to lie distinct s])ecies, but in the 
Index Kewensis they are regarded as identical. The fat 
extracted from the present sample of seeds resembles lhat 
described in the Agricultural Ijedger as the fat of S. oleoides, 
and as the botanical identity of the Sudan plant would therefeye 
be of interest, specimens have been requested for determination. 

“ CHEYI ” SEED. 

Northern Nigeria. 

The name “ Cheyi ” is applied by the natives of Northern 
Nigeria to Polygnla butyracea, Heck., a herbaceous plant occur¬ 
ring commonly in tropical West Africa. The seeds of this pliint 
(XMtain a valuable fat which can be utilised for edible purposes, 
whilst the stems yield a fibre which is used by the natives for 
making fishing nets, cloth, thread, &c. A sampte of the seed 
from Northern Nigeria has been exauflned. 

The sample consisted of ^at, oval seeds, abo'ut ), inch long 
and ,J„ inch broad, brownish-black externally and greenish- 
yellow within. Some husks and other extraneous matter weje 
present. The* seeds yielded 37 9 per cent, of s'oft, yellowish fat, 
•which possessed a pjeasant taste *and no distinctive odour. 

* The fat was epminedi with the following results, compared 
with those previously fecorded for “ Cheyi ” fat: 

* #. .. 4.** , - _■ __ 

• Hooper (Indian “ AgrictiUvral Ledger," 1908, No, 1). 
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Present 

*Elesulis pre^ously 


sample. 

reconiett. 

Melting-pcdnt .... 

. 96° C. 


• ♦* 100°1 
Specific gravity atjg^ 

h * *0'86l 

• — 

Ailid value ..^ i ... 

*1-24 

. 11-4 

Saponification vsdue ... 

^10 / 

*. 259-0 

Iodine value ...* 

52-5 

• 49-4 

Titer test . 

37-850 (j» 

I — 

Hehner value ... • 

• . . 


Beichert-Mei|sl value 

# 45-6 

45-5 


, Tbe fat contained 0'55 par cent, of tinsaponifiablfe matter. 

Samples of the seSds we)^ submitted for valuation to makers 
t)f edible fats and to oil-seed crusliersf who furnished the tpllow- 
ing reports: — • • • 

(1) The makers of edible fats were of opinion that “ Cheyi ” 
fat would be very 8uitable»for their purposes if the seeds arrived 
in the United Kingdom inigood condition, and were proved to 
contain no poisonous constituents. On the i)asis of the yield of 
fat, they valued the seeds at al)Out lialf tbe price of copra, which 
is now selling in the United Kingdom at i‘27 15.5. to £29 lO.v. 
lift" ton ('Mnrcli. 

(2) The oil-seed crushers also regarded the seed and fat. as 
likely to be of wmsiderable conimercaal value. They were of 
opinion that the fat should eventually realise ♦ good price for 
edible purposes. Assuming that the residual cake would be 
.suitable for feeding (aittle, a point that will have to be deter¬ 
mined by further examination and trial, they considered the 
.seed to be worth at least £12 per ton in the United Kingdom, 
and expressed a de.sire to receive a trial consignment of 100 tonS, 
a^ this price, as a commencement. 


(l(.)RliI SEKDS. 

ShEEKA Leone. 

• 

Two samples of this seed from Sierra Leone were received 
in June and August, 1908. A specimen of the plant was 
forwarded to the Imperial Institute in July, 1908, and this was 
sxif)mitted to the Iloyal Botanic Gardens, Kew, where it was 
identified as Oncoba ecliinata, Oliver (N. 0. Bixacese). TRe 
samples of seed were as follows : — 

No. 1.—I'fiis consisted of small, rather ipegularly-shaped 
seeds, from J to f inch‘long, and J to j'*,, inch wide at the 
broadest part. The average w'tyghl of a single seed was 
0'04() gram. Each seed w'as enclosed in a stiff brown seed-coat, 
^titernally, the seeds were white, waxj' in appean^ce, and soft, 
but they did not yield visible oil when squeezed with a knife. 
They possessed a bland oleaginous taSle, btit when chewed left 
a faint peculiar after-taste. • , 

No. 2.—These seeds did not differ materially frpm those of 
sample No. 1 in appearance, but they were slightly darker in 
colour and had a somewhat mouldy odour.^ 


« 
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The seeds were 'analysed and ,g%ve 

the following percentage 

results'; — 

» 

Sample ,1. 

Sample 2. 

# 

Moisture* ... *' ... ... h 

Pv emit. 

Per cetit. 

5-8 

5-8 

Fat ...^ .• ... 

Crude proteins . . ...• 

Consisting ^^ol— 

... 46-6 

46-6 

...» -n-b ^ 

«• *< 

« 

181 

True proteins .'. 

... 11-3 

10-2 

Other nitrogenous lubstauces 
Soluble carbohyarates ' *- ..., 

... , 6-2 

7-9 

... Nil. 

Nil 

Starch, &c.< 

... 11*8 

121 , 

Crude filtfe ..." f. , 

... 16-6 

14-7 

Ash .•' 

... • 2-7 

'2-7 


As .the seeds contained <30 large a percentage ot i'at, it wasr' 
considered advisable to submit this <!onstituent to detailed 
investigation. It \vas»ii hard wliite crystalline fat, possessing a 
peculiar odour. The results of its examination were as 
follows: — k 


C 

Fat from 

Fat from 

Specific gravity at 15’5° C. 

Sample No. 1. 

Sample No. 

0-898 

0-896 

Acid value . 

4-5 

22-4 

Saponification value ... 

... 192-4 

193-9 

Iodine value . 

99-7 

96-8 

Titer test • . 

57-8° C. 

57-8° C. 

Hehner value ... 

96-5 

96-5 

Reicheri-Mcissl valui'... 

Nil. 

Nil. 

Hnsapouifiable matlcr 

TO 

1-3 


The higher acid value ot the tat from sample No. 2, and tile 
variations of the other constants from those of No. 1, are pro¬ 
bably due to the fact that the seeds of sample No. 2 were some¬ 
what mouldy. The constants of the fat from sample No. 1 are 
therefore probably the more normal. 'I he fat yielded a hard 
soap of satisfactory appearance but possessing the persistent 
odour of the fat itself. The fatty ig'ids, of which the fat is 
composed, consist ot a solid, crystalline acid (chitulmoogric a(!id), 
about 87'5 per cent., and unsaturated liquid acids, about 12'5 
per cent. (For further particulars sec a paper by Dr. E. 
Goulding and Mr. N. (’. Akers, ot the Imperial Institute, Proc. 
Cheni. Soc., 1913, 29, 197.) 

"Chaulmoogric acid has been found to induce vomiting in 
certain animals, and it is therefore evident that neither the fat 
nor the cake left after expressing it flould be employed safely 
as food. The fat might be of value, hWever, fqr .soap or candle 
manufacture) but no definite opinion can be expressed on this 
point until technical trials have been made. 

. “ TAI FUNG CHI YAH ” OIL. 

.. .Hong Kong. 

iThis oil, which is said, to be produced in Ewangsi Province, 
was received for fexa^nation from Hong Kong in July, 1911. 

' It was cloudy, yellov^h-brown in colour, and became semi-solid 
on standing. 
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The results of chemical exanpnation of the* oil are shown in 
the following table: — ,1 

■ 1 

• 

• • 

• 

^ . A 

•• 1 

Present sifcpl*. 

• 

Oilff Gyt^cardia 
odorata. 

• 

“ Lukraffo ’’ oil 
f rtyn Hydnocarpus 
\ anlhelminticus. 

• • 

(it^ecKc gravity 

* * 1 

^•95Gatl5*5“C.| 

0-927 at 2^° V- 

«-952 at 25" C, 

Acid tbIuS . 

37-6 


_ 

Saponification value ... 

i 192-0 


208-0 

Iodine lulue. 

• 

8Gi5 1 

... . # 

162-0 

* * • •_ 

82-6 


According to infor^mitio\f supplied by the Supenntendeut of 
the Botanical and Forestry ftcpartinent in Hong Kong, tlys oil 
IS said to be derived from (xytiocardid odorata. The foregoing 
results, however, show that it does not resemble the oil'o^t?. 
odorata (Power and Barrowcliff, Tranx. diem. Soc., 1905, 87, 
898), but is more like that of HydnoiMrjius anthelminticux 
(i‘ Lukrabo ” oil), which i^ known, according to Power and 
Barrowcliff, as “ Ta fung tsze ” (Tranx. ChAn. Soc., 1905, 87, 
893). The present sample, moreover, is o])tical]y aotive, whereas 
Gynocurdia oil is nol. The oil u'ldor T'e])o)( tlius appears to be 
derived from Uyduocaryiix iinlhchaiiiticux, or possibly some 
closely allied species. In the United Kingdom the oil would 
only be suitable for soup-making, and it is not ^orth considera¬ 
tion for this purpose unless large quantities are available 
cheaply. Hydnocarpus oils were recently imported to Europe, 
and unfortunately used for the preparation of edible fats, and 
gi^ve rise to several c.ases of poisoning (see Bulletin of the 
/mpcrial Iiixfitiite, 1911, 9, 406). , 


MARGOS A SEED (Melia Azadirachta). 

India. 

A small consignment ot*Murgosa seed was forwarded to the 
Imperial Institute by the Officiating Reporter on Economic 
Products in September, 1911. It was stated to have been 
collected in the Rae Bareli District of the United Provinces. 

I’he consignment consisted of unshelled seeds, each composed 
of a thin woody shell and a single soft oily kernel. The seed* 
had ftndergone a considerable amount of fermentation during 
ti’iinsit from india, and most of the kernels were mouldy on 
anival, whilst a fair pi;op«rtion were (le(!omposed. The kernels 
were mostly very dark brown internally, and had the odour of 
garlic, w'hich is characteristic of Margosa kernels. 

* The consignment was forwarded to a firm of soa^makers who 
had expressed a wish to curry out technical trials with Margosa 
j seed. After making a detailed examini»tiou of the seed the firm 
furnished the following report. • . . * * 

The seeds consisted of shell, 55'3 per cftnt., and kernel, 44'7 
per cent. The kernels were found to hath the following per¬ 
centage composition: — 



676 COLONIAL BBPOBTS—UlSCKLLANBODS. 

Fat . 48-90* 

Uoisture .' . 5‘12 

Proteins 26’67 

Oarbohydrates 1S^24 

Ash ... ' ... . 4-28 

Woody fibre ...^ 8'78 , 

Witli refereiK^ \o Ihe yield of fat, i\ may b'e stated thaL 
the Margosa kemejs from Ceylon referred to below yieldv»d 59'28 
per cent, of fat, equivalent to a yield of nearly 31 per centi 
,on the whole seeds. ^ The Ceylon'^kernels were, however, in'much 
better condition than those from In'Jia. 

The fat fjjt.m the Jndian seeds was of soft consistence. When 
extracted by a solvent from the kmnels it was yellowish, but 
when"obtained by crushiiig the entire seed it was dark reddish^ 
brown- The fat obtained by the latter method was found to 
have the following cqpstants: — 

Saponification value ... 191‘80 

Free fatty acids, expressed as oleic 

acid ..« . percent, 42'68 

Un^aponifiable matter . 0'22 

Glycerine . per cent. 5‘64 

The fatty acids were examined with the following results: — 

Specific gravity . 0’8578 

lodinq value. 63‘8l 

Titer test . 35-70° C. 

The crude expressed fat furnished a soap of inferior brown 
colour. 

The manufacturers stated that the smell of garlic given off 
i)y the seeds was almost intolerable when they were heated before 
being crushed, and would render it quite impossible to expiy»s8 
the fat from these seeds on a large scale in any oil-mill situated 
in a town. They added that the oil on account of its odour 
would command only a relatively low price, unless the smell 
could be removed by treatment with superheated steam or 
otherwise. ' 

Ceylon. 

A supply of Margosa seed was forwarded to the Imperial 
Institute by the Secretary of the Ceylon Agricultural Sooiety 
m February, 1911. , 

This consignment consisted of unshelled'seeds, each composed 
of a thin woody shell and a single soft oily kernel. The seeds 
were in very good condition on arrival at the Imperial Institute 
and showed no signs of moitldiness or “heating.” The kernels 
were yellow internally and had the odour of garlic, which is 
characteristic of Margos^ kernels. v 

The consignment was forwarded to the. fiirm who carried out 
the triple with the Indian seed referred to above. After making 
a detailed examination cf2 the seed the firm furnished the follow¬ 
ing report. 

t- f 


' Equivalent to a yield of about 23'6 per cent, on the whole seeds. 
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The seeds consisted of sh^* 54'2 per cent., and kemej, 46‘8 


cent. The kernels 


to 

% 


have the following 


Fat *...•• ... 

... . ... 59-25* 

Moisture ... 1 

, ... * ... 

Proteins ^ ,... 

... „. .20-53 

Carkohydratas ... 

... *... /. >10 < 

Ash ... * 

.,. ...• 3-44 

Woody fibre 

. 3-03 


Tlfe fat was of soft consistence. » When eitocted by a solvep^ 
i(om the kernels lit was yeUo^ish in colour, but when obtained 
by crushing the entire ae.efi it was diirk freenislV)rown. The 
fat obtdined by the fatter Seethed was found to have the follow- 
* *ng constants: — > *, 

Saponification value. .193’90 , 

Free fatty acids, expressed as sleic 
acid ... ...* ... percent. 5'37 

Unsaponifiable matter . 0’34 

Glycerine ... ... per cer^. 9'61 


The fatty acids were examined with the following results: — 

, Specific gravity . 0'8569 

Iodine value ... ... ... ... 66'70 

Titer test . 40’80°C. 


The crude ('xpressed fat furnished a soap of iuferior yellowish- 
brown colour. After refining, the fat was lighter in colour, 
and gave a fair, dull greenish-yellow soap. The colour of the 
fat and of the soap made from it are, however, very poor. 

•These Ceylon seeds, like those from India, also gave off an 
intolerable odour of garlic when heated as a preliminary to the 
expression of the fat. 

Remarks. 

It will be seen from the above results that the fat expressed 
from these Margosa seeds from India and Ceylon was of poor 
quality for soap-making pairposes, chiefly on account of its dark 
colour and ve:^ unpleasant odour. A further examination of 
the fat was made at the Imperial Institute to ascertain whether 
the odour could be removed by any simple process, but without 
success. It seems unlikely, therefore, that a market can be 
found in Europe for Margosa seed. ,, 


• Equivalent to a yield of about 31 per cent, on the whole seeds. 
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VEGETABLE WAXES. 

, 1 ^ . 

The most importajit vefjetabje 4 ax of VomAerce is Carn^uba 

wax, obtaiiAd from the lejavcs of* a palm, Copemicia ceriferd, 
Mart., indigenous to tropi^'al Soutli Aiper^ca. This wai is 
pare(f*by Quttii^ Vhe leaves before they nre fully open, drying 
these in the sun and brjishing or scuaping off the was.. The 
latter is then thrq,f.n into boiling water and melted. . 

The carnauba w(%x of co^^erte is a hdrd, brittle, yellow isb or 
' brownish-grey, substanee, and iii used in the raunufaeture of 
candles, polishing-jjasteq, paper valiTiishes, phonograph r| 0 of(Ts, 
electric cabm coverings, &c. i. » 

TlvJ wax is shipped from Ceara, Pernambuco, and othgt 
Brazilian ports, principally to Geriuaiiy.^tjie United Kingdom, 
and the United States. 

The present market price of the was is about 157 shillings 
per cwt. (May, 1913), but the pricg'is liable to fluctuate, owing 
chiefly to the fact that production is restricted t,o the northern 
part of South Ame^’ica. 

The valuei of any new or little known vegetable wax, such 
ns tho.se mentioned below, would depend largely on its suitability 
. for use as a substitute for carnauba wax. 


BEREY WAX. 


Cape Province. 


A sample of this wax was supplied to the Imperial Institute, 
M the suggestion of the Director, by the Agent-General for 
Cape Colony, in order that it might be examined and its exact 
commercial value ascertained. 

The sample consisted of a moulded cake of wax weighing 
lb. In its general chanwders the wax was similar to the 
material usually known as Myrtle i^ax, which is derived from 
Myrica cerifera. 'I'he Cape berry wax is probably derived from 
one or other of the several species of Myrica growing in iSouth 
Africa, which include M. quercifnlin, M. cordifolia, M. laciniata, 
and M. serrata. 

The following table gives the constants of this wax as asiser- 
tained in the Scientific and Technical Department of the 
Imperial Institute, with the figures previously recorded for myrtle 
wax for comparison. It will be seen that the figures correspond 
very closely. '■ 


• Cape 

Specific gravity at 99° C.... 

Acid value. 

Saponifi8ation value' 

Iodine value ‘ ...* 

Mtsan molecular w^'ght of 

fatty acids . 

Melting-point of*wa x 
Melting-point of fatty acids 


berry wax. 
0-8741 
409 
211-1 
1-06 

236-1 
40-5° C. 
47-6° C. 


Myrtle wax. 
0-876-0-878 

205-217 

1-96-3-9 

243 

40-8° C. 
47-6° C. 
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These results indicated tlkf the wax might be found, useful 
by soap-makers, and possiUy for t]je manufacture of candles, 
although it ajJroarecJ that |he comparatively low melting-poini 
of the fatty acias might relidej’ the^matfyial unsi^table for thf 
latter purpose. * . 

• Saddles of the wax fvere submitted to two firAis of igjinufac- 

tusers for valuation.* One of these reportifl ihnt d;he wax waf 
not suitable for candle-making, hut that it vimded a hard whit« 
soap. They wished to have a few hsindredwights for trial, anc 
?stiiflated its value al 1wo-1,hi?ds ,to« three-quarters the price (jl 
ordinary beef ta^ow, i.c., frtfm 22*. tn 24.?. a owt. at that time 
fDecpmber, 1906). ^ . ■» \ 

• The second firm, after joqspecting the sample and having heei 
informed of the results of its examination at the Imperial Insti 
tute, requested tha,t ,a trial consignment of 10 tons of tjie wai 
might be obtained at a jmce not to exceed £29 per ton net 
c.i.f. Liverpool. It proved impossible, fiowever, to obtain th( 
eiuantity required for the Icjal consignment owing to the ahsene* 
of any organisation for colfeoting the wax ^t, the proper season 
From information subsequently received there is no doubt tha 
large quantities of the wax will he available, provided that thi 
collection of the material is carried on continuously during tin 
staison, and since then consignments have been sold at interval 
in London. 


RAPHIA WAX. 

Madagascar. 

• In a communication made to the Paris Academy of Science 
in December, 1905, Protessor M. H. Jumelle, of Marseilles, dr^ 
attention to a vegetable wax, prepared by the natives in certaii 
(Hstricts of Madagascar, from the leaves of the raphia pair 
{Uaphin Ruffia), well known as the source of the “ bass use 
by gardeners for attaching plants to stakes. A fuller accoun 
of the preparation of this material was given in the Bulleti 
Kconomique de jladagascar (1906, 6, 48). As it appeared, froi 
the first accounts published, that this product might be of som 
economic value, the Director of the Imperial Institute applie 
1o H.M. Consul at Tamatave for samples of the wax, and thes 
were supplied early in 1907. The wax has been examined, an 
submitted for technical trial to manufacturers. ” 

RSphia bass consists of the epidermal portion of the upp« 
side of the Ituf of the raphia palm. When the leaf opens oiv 
the two surfaces which h;»ve been in contact in the young stag 
form the upper surface of the leaf. ^ This has a glowy epidermii 
which, on being stripped off, forms the bass. It is on the du 
under surface of the leaf that the wax occurs as a whitish lay( 
or bloom, readily detachable by rubbiifg lightly with the finge; 

It is from the residues of the leaves left’after the extractic 
of the bass, that the wax has, up to t^e present, been obtains 
These residues, called by the natives Taimbontgona, a 
available in large quantities in the neighbourhood of the raph 
groves which have been worked for bass. They are spread o' 
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to dry on oloths in the open air, chjiltered from the wind, as even 
a slight breeze is sufficient to blovraway much of the light waxy 
matter, The drying usually takes (’rom two to four days, and at 
the end of that time a wlpte pelljjle is Apparent on the under 
surfaces of the leaved. It is thenj only necessary to shake ths 
leaves or to fub them between the hands to cause tlv> 'Svaxy 
mattePito detach itself, mololy in the fonnJ)f powdu” or fine d^ust! 
The powder is collected, sifted from foreign material, an^ placed 
in boiling water, when the wax melts and floats to the surface, 
whilst any earthy'ijppurity settl(}s to theibottom. The liquefied 
'ivax is then transferred'to *u fecei{.’er, where it is allowed to cool 
and solidify.^ I’he product thus prepared is ye‘ilow to dcirk brmra 
in colour, rsfcher harder and more brittle tjian beeswax.^ 

The following quantities are given as the yields of bass and^. 
wax * in an experimental extraction of, these products in 
Madagascar. The experiment was made on ten raphia palm 
leaves of medium sizd'(3J to 4i metres in length). 


t Kilos. 

Total weight rff leaves. 104'6 

Weight of dry bass obtained. 4’6 

Weight of dry residues (less the ribs of leaves) ll'O 

Weight of wax after preparation . 0'78 


In this expeliment the yield of wax was equal to 0'75 per 
cent, of the weight of leaves used, and to about 17 per cent, of 
the weight of dry fibre extracted. In practice, however, it would 
be lower, and possibly equal to about 10 per c^nt. of the weight 
of fibre. 

*■ Professor Jumelle showed that in many respects this product 
resembles the carnauba wax of commerce, obtained frem 
Copernicia cerifern. It has approximately the same melting- 
point (83° C.), and behaves in the same way towards various 
solvents. Raphia wax has been subjected to a more detailed 
examination by Professor Haller and* M. Descude. Tbe results 
of these investigations indicate that although' in physical pro¬ 
perties raphia wax resembles carnauba wax to some extent, 
the two differ considerably in composition. 

Two samples of the raphia wax were received at the Imperial 
^stitute. The first consisted of a solid cake weighing *330 
^ams. . • 

It was yellowish-brown in colour for the ngost part, but 
greyish ,at the edges, and was sufficiently brittle to powder in 
a mortar. 

The second sample was lai^ger, and consisted of two cakes 
weighing together eight pounds. The lower part of one of these, 
cakes contaired a large.quantity of sandy or gritty impurity 
due to careless preparation. Only the upper portion of this 
t^as ta^en for chemical'Examination. 

The results are givefi’ in the following table, which also 
^includes, for the purpose of comparison, the corresponding values 
for cqniauba wax and beeswax. 
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Y 

Baphia 

i 

1* 

k%raz. 

L 

:Bapbia wax. 

•2 

V 

-•- 

Oamauba 

wax. 

• 

Beeswax. 

• QQO p 

3peoifc gravity 

_ • • JU*U 

loid^valae ... * ... .« 

sapo'nificatioa value 

Iodine value. 

Melting-point of wax ... 

i * 

0-83G 

4'U 

1 51-.3 

7-68 

82" C. 

’ # 

13-832 

is 

60-3 

10-7 

83° C. 

• 

0*843 

4 3;4-7-ll 
?9-84 
J3-5 
W-86° 0. 

» 

0-820 

!f-21 

90-99 

8-11 

G3°-d5° C, 

. ■ ■ -» 


Jhe resuUs of the' conipafative examinntioD showed that the 
ftiphia wax agreed closely in physical’eharacters with camauha 
wax, and it was coi/sMered likely thal it might be used for the 
same purposes, such as the manufacture ()f»polishes, candles, &c. 

A fam of boot-polish mnnufacturers, who were consulted on 
yds point, were at first inclitied to view the product favourably, 
and asked for a larger sami»le for trial. -^linfortunately the 
second large sample received at the Imperial Institute, as indi¬ 
cated above, contained a good deal of gritty impurity, and this 
ill? manufacturers reported rendered the material unsuitable for^ 
their purpose. 

A firm of candle and soap manufacturers who were also con- 
'sulfed, reported that in some respects the uiaterAil po.sse8sed the 
((ualities of certain waxes already on the market, and although 
they took excejdion to the inherent “ oiliuess ” and the dark 
('(dour of the wa:^, they expressed their willingness to purchase 
((“small consignment at the rate of £40 per ton, for trial on 
a large scale. Enr]uiries made by H.M. Consul at Tamatave afi 
t(^the po.ssibility of obtaining commercial supplies of the wax, 
indicate that a price of £40 per ton would not cover the cost 
of collecting, preparing, and shiiiping the wax, and that the 
latter cannot be produced at present tor less than £80 per metric 
ton f.o.b. Tttmal((ve (Feb. JOIKS). 
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ANIM^lf OILS. 

^ISE OILS. 

Th^e oils are obtained^rom tby bodiei of *iany lands ot nsn 
snob as herrings, saAlines, etc.*; tlje bodies of fish yielding livsjr 
oils, e.g., cod, do not as a Aile contain any appreciable aipount of 
oil. V. / * ‘ * ' * 

Fish oils are prepared either from whole-fish or from tjie refuse 
from, canneries au^, curing factories, by boiling and pressing the 
fish or sometimes b^ extraction gv^ith solvents from dry fisfe. 

<! The fish oils resemble the' vegetable oils in consisting almost 
entirely of glycerides but frequency contaid clupanodonic aeid 
which has /i)i been^h■iecteel in vegetable oils; they usually have 
a high iodine value. 

. All fish oils are liable trtbe dark coloured and malodorous owiffg' 
principally to the rapidity with which the'flsh deteriorates before 
tlie preparation of the oil, but since the advent of rapid transit 
in steam trawlers and also owing to 'improved methods of prepa¬ 
ration fish oils can now be obtained‘of paler colour and less offen¬ 
sive smell. Many^attempts have been made to remove the fishy 
smell and sq render the oils fit for edible use but so far without 
success although it seems possible that the recently introduced 
, process of hardening glycerides by hydrogenation in presence of 
catalysts (nickel, etc.) may effect this. 

Tlie residue remaining after the removal of the oil finds a re.ady 
market as a mfinure under the name of fish guano and the best 
grades are also used to some exteni, for cattle feeding. 

Fish oils are chiefly used in leather dressing and also in the 
manufacture of cheap paints, in soap-making and for the a(\ul- 
teratibn of cod liver and other oils. One of the most important 
*fish oils is “ menhaden oil ” which is prepared in large quantities 
on the Atlantic coast of North America. 

India. 

The preparation of sardine oil forms an important part of the 
experimental work of the Madras GKtvemment Fishery Depart¬ 
ment. Hitherto such work has been carried on at the Cannanore 
Experimental Station, but during 1911-12 it was transferred to 
the Experimental Station at Tanur, where fish are usually more 
abundant. At first crude brown oil only was prepared, but as 
liiere is a better market for the finer grades of fish oil new‘'ma- 
chinery has been installed at Tanur for producing pale coloured 
oil, for separating the stearin and for refining cthe oil, whilst 
deodorising experiments are also to bq conducted there. The efforts 
of the Depprtment to create a local fish oil industry have been 
highly successful; in 1909 'there was only one private factory, 
whilst at the beginning of the 1911-12 season between forty and 
fifty small factories were producing crude brown oil in Malaflar 
and South Canara, and, the erection of factories in Cochin and 
Trava:iCore is probable. 

Seven samples'of shrdine oil and one sample of “stearin ” ob- 
, tained ^rofli sardine^oil were received from the Madras Govern-^ 
ment Fisheries in August, 1912. They werq ^s follows:— 
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k § '• * ^ 

1. » Palest oil from Canna|ofe.”—A pale fellow oil, which 

lepqsited stearin on standing. | * . 

2. *" Palest oil without steArin.”—TlJiis was a bright yellow 

oil, clear when rapeiijed at tje Imperial Institute, but lite the 
(^her samples designated “ oils Without stefcin ” (Ifes. 4 and 6) 
it deposited stearin to some extent at the temperatures commonly 
prSvailing in JIurope, up to 20° Ok. * . ^ 

*3.*“ palest oil withwtearin.”—A yellow oil \»ith d deposit of 
stearin. * - , 

* 4. % Yellow oil without steiiri|^.”—*A pale htown oil. 

.5. “Yellow oil with stearin.”—A it.il(»hr(l^n viscous oil. • 

4i. “ Brown oil tfithout staliTiii.’’—Thick hrown'oil, possessing 
an.un^Heasant odour. • • • \ 

7. “ Tfrown oil wiA sterMn.”—Bark brown semi-solid oil, 

possessing an unpleasant odour. • , 

8. “Stearin.”—Pl^l^ browm, soft fat. • 

The samples were examined with the resslts .shown in the fol¬ 
lowing table; No. 7 contain id about 3'2 per cent, of water which 
t^as removed before l.he consents were determined. 


— 

No. 1. 

No. 2. j 

1 

No. 3. 

No. 4.| 

No. 5. 

No»6. 

No. 7. 

No. 8. 

Specific gravity at | 

0-878 

0-877 

0-877 

0-877 

0-87G 

0-876 

0-875 

0-874* 

100°/15“C. 

Acid value . 

37 

2.3 

1-8 

4-7 

71 

35-0 

'199 

53-5 

9-0 

Saponification v.alnc... 

19G 

194 

194 

193 

1 198 

200 

198 

Iodine value. 

1.54 

150 

1 

157 

159 

1 154 

1.57 

157 

131 


The general characters and constants of these sardine oils in- 
diejate their suitability for the usual purposes to which fish oil» 
are applied, viz. le.ather-dressing and currying, and to a smaller 
er^lent for soft soap manufacture, tempering steel, admixture 
with paint-oils, and jute-batching. The stearin would also be 
suitable for use in leather manufacture and soap-making. 

The various fish oils use(i in commerce (e.g. cod, herring, men¬ 
haden, Japanese «ardine and shark liver oils) differ a good deal 
from one another in physical and chemical characteristics, but 
they alh.have a high iodine value. This constant is of great im¬ 
portance, as it indicates the readiness with which an oil will 
undergo oxidation, a property on which the value of an oil for 

leath^-dressing largely depends. tt -x i 

The principal fish oil used in the leather industry of the United 
Kingdom is coS oil, commercial specimens of which usually have 
an iodine value of about 1115. It will be noticed th^ tue iodine 
values of these sardine oils from Madyas (viz., 154 to K9) approxi¬ 
mate very closely to this figure. , n xi, 

* •With the exception of the brown oils (Nos. 6 and 1), all the 
samples furnished low acid values and appeared fo have been 

• carefully prepared. The somewhat high acid values of the brown 
oils would reduce their value for leathei^d^ssing, as such oils are 
usually regarded as unsatisfactory for this purpose. 


31295 
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ANIMALIFATS. 

“ QH^f” FEOSl INDIA. 

" . ' . ... 

The most important animal fat is butter which consistr princi¬ 
pally Vf tlm fat of cow’s milk. In India the fat* is freed froi;! 
water and curd^by heatipg and is then khown as “ Ghi.” The 
following sample^t/f “ ghi ” were examined in connection with 
an investigation into the possibility of iLanufacturing a nubsti- 
'tute for “ ghi '/ from Indian cottrn-seed oil (fjce p. 462). 

Most of thr ghi,” produced in llidia is consumed locally But 
there is a cnnsiderable export to t]\4, Straits Settlementr, Natal, 
Ceylon and other countries. The total exports of “ ghi ” frojn 
-Indil^ in recent years are shown in the follp'^ing table: — 


— 

"l907-8. 

1908r9. 

1909-10. i 

1 1 

1910-11. 


Tons. 

Tons. 

Tons. 

Tons. 

Quantity .., 

2,204 

2,150 

2,200 

2,359 

£ 

£ 

£ 

£ 

Value... . 

178,248 

161,610 

165,543 

180,280 


Three sampl«,s of “ghi,” two made from buffalo’s and one 
from cow’s milk, were forwarded to the Imperial Institute by 
the Director-General of Commercial Intelligcni e in September, 
1908. Two of the samples were specially prepared and were 
stated to be pure “ ghi.” The third sample, made from buffalo’s 
milk, was said to be representative of the ordinary “ ghi ” .of 
good quality sold locally. . 

DeKcrtpfini) of xnmples. 

No. 1. Labelled “ Pure cow’s milk ‘ ghi ’ at Rs.1-14-0 a seer.’’ 

The sample consisted of soft, buAWoloured., solid fat. The 
portion near the mouth of the bottle had a slight cheese-like 
odour, the remainder had a strong but not uni)lea,sant smell sug¬ 
gesting that the fat had been over-heated during preparation. 

No.2. Labelled “Pure buffalo’s milk ‘ ghi ’ at Rs.1-8-0 a se*,r.” 
"“The sample consisted of nearly white fat, softer than ,No. 1 
and having a rather mouldy smell, but otherwise resembling No. 1 
in odour. 

No. .O. Labelled “Ordinary buffalo milk ‘ghi’.” 

The sample consisted of “Vfhi,” intermediate in colour between 
Nos. 1 and 2 and of about the same consistence os No. 1. The* 
smell was similar to that'of No. 1 but not so marked. 

Results of Examination. 

The fata, contained the following amounts of moisture and 
curd: 





Tlie above results show that there is very little dilfereuce be- 
tweeu the chemical characters of cow’s milk “ ghi ” aud those of 
“ ghi ” prepared from buffalo’s milk. The samples were all 
•slightly raucid, as the high acid values show. No. 3 was the 
mo.st rancid. The Reichert-Meissl values of the two samples of 
buffalo’s milk “ gbi ” are higher than that of the cow’s milk 
“ ghi,” but they are .still within the limit usually allowed foj 
tlrt- tat of ordinary cow’s milk butter. 
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ANIMAL'■^iTAXES. 

1|5EESW|.X. 

Beeswax tonsists 5i' llie^ coiib pf llie common bee (Apis 
mellifica) an<J other species. It is produced throug'hr'mt ijhe 
template ^hd tropical reg*ionB of the Wor/d by wild or domest^f 
cated bees and 'there are larp:e exports flom the Westt Indies, 
variocis parts of Africa, feputh America and elsewhere. , 

It consists chiefly,of “ eerotictacid,” ucnixture of homologous 
'acids, and myyciii, a compound qf melissyl ajcohol and palmitic 
acid; free iwuissic ^cid,^myricyl alcohol,-ccryl alcohol, hydfh- 
carbons anft other constituents alp alsp present iji small 
quantities. 

f. 'Beuswax is chiefly used'^in the manufacture of caudles and for 
the pl-eparation of various hinds of polishes. 

The Imperial Institute has examined a considerable number 
of samples of beeswax, principally 'from British dependencies 
in Africa, and in addition has siipplied a number of memoranda 
on the preparatiorf and ])roduction of beeswax. The whole of 
this work uptio the end of 1909 was summarised in the Bulletin 
of the Imperial Institntr (1910, 8, 24), and thill account has been 
.brought up to date and reproduced below, together with sum¬ 
maries of the reports on samples of beeswax made since that date. 

** Piusi’ahation of Beeswax. 

Modern methods of bee-c,ulture, as adopted in most European 
countries, Australia, the United States of North America and 
elsewhere, have for their jirimary object the production of honey, 
since the latter realises a better price than wax. In fornier 
times when bees were hejit in “ skeps ” or boxes a large numlJer 
of swarms were destroyed annually, and the whole of the conib, 
after the honey had been extracted, was converted into wax. 
As one result of the use of movable box liives it is no longer 
necessary to destroy all the comb, Jmt merely to remove the 
cell-capping and extract the honey by means of<a machine. The 
empty comb can then be returned to the hive and re-Elled. As 
bees consume a large quantity of honey in order to make wax, 
the modern bee-keeper effects a considerable saving in this respect 
by using the same comb several times. This practice, howerer, 
withholds a considerable quantity of wax from the market. The 
modern custom of retailing honey in the comb, owing to the 
ease with which extracted honey can be adulterated, likewise 
prevents a quantity of wax from finding its Way to the market 
as such. I ^ 

In consequence of the inability of European and other coun¬ 
tries where modern methods of bee-culture are jiractised, io* 
meet the increasing demands of manufacturers for this product, 
the markets have cbme to depend more and more for their sup- * 
^ies rta countries where the wax produced by wild bees is 
collected apd expor^. This industry is at the present time 
attracting a considerable amount of attention, especially in 
Eastern, Central, and Western Africa, and for that reason it is 
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of ^interest to give some acjoint of the methods adopted in 
preparing beeswax for the ^arket. 

^ild wax 86^|lom ,eqnals'j the cul^vated product in q^uality,< 
^and this is frequently due to sareless methods of, preparing it 
for export, and to adulteration. By paying more attention to 
•the few simple details connected wij;h the proce^fe.of prgparing 
•be*wax for export, Jt would be possible tif produce w^ from 
wild bbes almost equal in quality to‘the Pluropean article and 
•which would command a similar price on t?e market. * 

There are several methods oi “•raoderinf ” wax, as the prn- 
epss of separating wax fr^p* honey and impuMties is termed, 
and *iu some countries special appliance* are if^use for this 
purposd. In many • caset^ehowever, these appliances are too 
■delicate or too complicated in strucWure for native use f^nck in 
such countries one •(»■ other of the following simple methods ?s 
recommended. , 

The melting of bees waif can be effeSted either by using sun 
heat, direct fire heat, boiling water or steam. In a melted statg 
*l)ceswax readily separates from such foreigj^ substances as may 
be contained in it, and owing to its lower specific gravity will 
float on the surface of the, water. * 

*A simple method of rendering wax, and one formerly adopted 
by bee-keepers in this country and elsewhere, is to extract a% 
much honey as possible from the comb, first by draining and 
then by pressure in a press of the ordinary copying-press type, 
and finally by melting it in presence of water, which dissolves 
out any residual honey which may cling to the pressed wax. 
While melted, the wax is strained through calico to remove 
sblid impurities, and is finally re-melted over a fire to remove 
water, after which it is poured into moulds to set. Care is 
enquired in carrying out the final melting as burning may occur, 
and when this happens a dark-coloured wax of low market value 
is produced. * 

Another method followed by bee-keepers who have not 
adopted modern appliancas is to place the comb, after the honey 
has been extraefled, in a canvas bag, which is kept below the 
surface of the wnter, contained in a copper or other large vessel, 
by being weighed with stones. If the comb contains “brood” 
it is allowed to soak in water for twenty-four hours before being 
jduced in the copper, the object being to fill the dry cocoons 
with,water, which will prevent them absorbing the melted wax. 
The water ii^ the copper is next heated, and as the wax melts 
it passes througi the canvas bag and rises to the surface of the 
wafer, leaving behind in fbe bag all solid impurities. The bag 
is taken out of the copper and sqjiee!!^ between two pieces ol 
wood to extract as much wax as possible, and the surface of 
the melted wax in the copper is frequently Bkimiged to remove 
scum and other impurities. A cloth ^is tl^en thrown over th« 
vessel, and the wax and water allowed to cool as slowly ai 
possible. The wax solidifies into a ifaka which can easily d< 
removed from the water. On the underside of th« cake then 
is usually a discoloured layer containing iftipnrities, aiffl this ii 
scraped ofi and worked up with the next batch, of crude wax 
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Tlie remainder is broken up in<o^ small pieces, re-melted and 
poured into moulds to set. Provicfed that care is taken (1) not 
,to boil, the water too fast^A)!- for foo lon^ a time, and (2)^ to 
prevent burning durii^g thi finaj, malting, this incthod produces 
clean wax of good colour;, but if (either of these precautions ‘ 
be neglected ilp becomes dryland brittle, janjl of a brownii& hue.. 
The oihHt requii^edcfor the foregoing ope»ations iS' simple end# 
obtainable almost, everywhere. • 

Of Vthe modern*Hippliances for rendering wax one of the* 
simplest is the “ Sohir \vax 4 e.'«lractor,” wfiich is in common use 
in the United I'.tutes, Australia, Sud elsewhefe. This consisf^ 
of a wooden ^ox wiHj a si'oping dout)]e glazed lid. Inside the 
box, and raised some distance from ifilloor,*an inclined tin tray 
is fjpied. The comb is planed on the tray, the lid tightly closed# 
irtid box exposed to the sun. The tempeiatuie inside the box 
rn]>idly rises, and when it reaches about 147° F. the wax melts 
and runs oh' the slopihg tray into,(i vessel beneath, leaving 
impurities behind, caught by a wire gauze strainer. This 
ai)pliance is admir^d)ly suited to warm countries, and wax" 
obtained by its use is of good iiuality. and requires no further 
refining. It fs, however, not suitable for rendering comb con¬ 
taining brood or other gross impuiities. In treating l omb 6'f 
tSiis description it is best to extract the wax by one of the 
methods mentioned above, atid then to clarity it by means of the 
“ Solar extracto^^.’’ Most of the other appliances are provided 
with a screw press by means of which the wax is forced through 
strainers after being melted by means of hot water or steam. 

PuonrcTiox of Bekswvx i.n AFitic.i. 

"'I’liere is at the j)resent time a considerable export of beeswaX 
from various parts of Africa, and in view of the vast extent (Ji 
forest land in Afrjca well stocked with wild bees, this trade is 
cai)al)le of (‘xpansion. A race of the common hive bee of Europe 
known as .Ipos- iiu'Uifico, Linn. \ar. Adiinsoiiii , Latr., occurs 
tliroughout the African continent froili Egypt ^o West Africa, 
and southwards to the Ca])e, but with the exception of the 
Fellaheen of Egypt, few, if any, of the African peoples have 
domesticated bees. 

A number of samples of beeswax have been received at the 
IiBperial Institute from British Colonies and Dependencies *in 
Africa, and as illustrating the generally excellent quality of the 
material obtainable, the following tabular statement of the 
results of.their examination and valuation may be given (p. 689). 

From seveyil of these countries beesuax is e.'Cported alread.y, 
and in all of them bees are stated to be abundant, so that there 
is I'oom for the development of this industry. It is scarcelv 
worth while t4, refer in detail to the jiroduction of wax in each 
of these and other African .Territories ip which this industry 
is.carri*d on, or is suscejrtible of development, and in the 
following i)ages rfefer^ee is only made to a few countries in 
•which developments ,%ave recently occurred, or in which the 
in<l\istry is specially well organised. 
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{r 
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(Jerman Ea-ft Africa. • 

•Uuriug reccut yours much attention has been devoted to the 
subject of beeswax production in (ierman East Afriea, and as & 
result beeswax now riinks high <is an iiiticle of export from that 
Protectorate {Bulletin uf the Jiutieniil Institute, 1911), 8, oG). 
In l()t)9, 199 tons, valued at ti'dd.lG;"), were exported and 
in 19H), 195 tons, \iilued sit i"d2,45t). It has been 

ob.served thist wild bees iire altriicte<l in lisrge numbei-s 
Ii^' the tloaers of the Ceanl lublsei' tree (Muuiliot O’litiiocii) and 
other eultivated croiss. In German East Africa swarms of bees 
an* eneouragetl to settle, by placing in f.ivtsurable situiitious on 
ftie ])laulations, rough hives, consisting of hollow branches or 
tree trunks, boxes, or cleansed kerosene tins. A piece of honey¬ 
comb placed in these receptacles soon attracts a snarm, and >yhen 
once the bees can be iin^iK'ed to settle they increase rapidly. 
These rough luAes are quickly filled with honeycomb, which is 
removed at night in the ordinary way, care being taken to leave 
suiiicient honey in thi* hive to encourage the bees to start build¬ 
ing again. The comb containing brood is not taken, and special 
pi^cautions are observed to ])revenl the natives from stealing Ae 
brood-eomb, as they like to eat young bees. To “ render nic 
waxT a modification of a jiroeess already described is adopted. 
The comb eofltafning the honey is broken iij), and thrown into 8 
large vessel and carefull.t melted at a low temperatfire. The 
wax separates from the honey, and when both ha^e cooled, the 
former rests on the latter as a .soliii cake. TTiis cake is removed 
yie uuiler surface, which contains impyirities, is sc^'aped oft, ane 
the remainder broken up into small pieces and melted in thi 
lireseuce of several times its bftlk of whter. Whilst in a mel^e 
state the wax is filteivd through a pieoe ol^ cloth anet lindn; 
run into moulds. Any vessel may serv^as a mouJel, providee 
its shape is such that the solid cake of wax fan be easily temowed 
The honey obtained from the flower of the C(^ra rubber tre 
is unsuitable for food, but is fed to the'bees. Thes# eat i 
•greedily^ an^ use it for the production of wax, with which t 
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cepleiUBli their hives with comb.r ^t is estimated that a strong 
swarm of bees will produce from 7^10.11 lb. of wax in a yelhr, 
^nd as the cost of collecting aud preparing ^it for'bxport is snjall 
there is a gojd return|.for the li^bour and expenditure involved. ^ 
Ugandh ProteStorate. ^ 

Qui*%*recently the Agritfaltural Depdrt^ent of,,T7ganda has^ 
taken up the' subjecf of beeswax production* in that Protectorate, 
and turn Baganda chiefs have been sent to German East Africa, 
to study the methocls followed th^re, and described above, in the 
preparation of wax mr e'xpdrtl' Ojj the return ^pf these chiefs to 
Uganda, leafl^/ln English and LugaV-da setting forth the advan^ 
tages to be derived fl*om bee-keepingtand giving instructions as 
to the methods of procedure for obtaining wax of good quality, 
rjeft »Videly circulated. 'The men who visited German East 
Africa »were, on their return, sent to various ‘parts of Uganda to 
give demonstrations to» natives in the preparation of wax, and as 
a result some thousands of hives hawc been erected and many 
are occupied. There is reason to believe that in the near future, 
beeswax will form»one of the staple exports of Uganda. In 
1910-11, 35 c^^ts., valued at £102, were exiwrled, and in 1911-12, 
32 cwts., also valued at £162. , 

In the sui)plement to the Uganda Gazette, for May 15, 1909, 
]5lr. Dawe, of the Uganda Botanical, Scientific and Forestry 
Department, recommends the use of the old system of skep hives 
for wild bees. Hhis system is already used by some missionaries 
in the Proteciorate with good results. Native-made baskets 
■inverted and plastered with cow-dung and mud serve as hives, 
and when the bees swarm a second hive is placed on the. fop qf 
the first, a small hole in the top of the first hive providing the 
nieans of communication between the two. When filled with 
honejtcomb the top hive can easily be removed, and as only the 
worker bees can pass from the lower hive through the small hole 
into the upper, no brood comb is formed in the latter. 

A leaflet in Luganda describing the skep liive is being published 
for distribution, and as soon as the advantages pf the skep over 
more primitive hives are recognised, its adoption will, no doubt, 
become general throughout the country. 

Ea$t Africa Protectorate. 

In this Protectorate the subject of beeswax production tor 
export is also receiving attention, and one of the Baganda cjiiefs 
(see above) who visited German East Africa has been loaned to 
the authorities for the purpose of instructing the natives in the 
methods to be followed. Considerable'quantities, have been pro¬ 
duced in recent years, as is shown in the following table: — 



Quantity 
Valse ... 


1908-9. 

1909-10. 

1910-11. e 

, Tam. 

Tom. 

Tom. 

266 

116 

195 

£ 

£ 

£ 

29,656 

12,9#? 

22,330 • 
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vifmota. 

^Already a large quantity of beeswax is annually exported 
'fram the Clain^i|k, tli» exports for 191^*11 being 230 cwts.*, valued^ 

1 at £1,274, and 302 cwts., valued at £1,5^4, respectively. This 
is col^cted in the Koninibo*and Fo^ni districts, where there are 
fast areas qf forestland well stocked with bees.« Th^ynatives 
’ collect the wax and sell it in a crude state to SStt’opedn merchants, 
who clarify it before it is exported.* Acjprding to a .report 
’ suppjied by the Govqpnor of t|ie G&mbia to *the lmi)eriaf Insti- 
tute recently, the process of clarfficSitien d'sad is as follows: ^ 
apecial building Inown as wax-house is proi^kled, and in this 
is arranged a row of large«cooking-pots wil5i a fircVplace beniath 
them. * Fixed to the waif 4iear the pots is a screw-press.,gf the 
T)rdinary copying-press pattern, but‘with a box-like ret^pS^iJe 
to hold the melted Vax. The pots in which the wax is to be 
melted are half filled with water and Uie fires lighted. Into 
these pots the crude wax# is thrown after being broken up into 
.small pieces. The water is'allowed to boil for about tliree hours, 
and the melted wax is then ready for tlm press. The press 
receptacle into which the wax is poured measujes 21 x 26 x 26 
inches, and has a lining of perforated zinc fixed at about half-an- 
inch from the sides. Space is thus jtrovided for the escape of the 
wax and water when pressure is applied. A tube leads from the 
press and conducts the mixture of wax and water to a barrel 
placed to receive it. By means of a tap at the^ase of the barrel 
the water is drawn olf from time to time, so that eventually little 
besides wax remains. 

When using the press a layer of grass is placed at the bottom 
of the receptacle, and this is scalded with boiling water to pre¬ 
vent the wax adhering to it. A second layer of grass is arrangfsd 
crossways on the first and then a layer of hot w'ater and i#elted 
wax is poured over it from the cooking pots. Alternate layers 
of grass and wax succeed this until the receptacle is full, when 
pressure is applied by means of the screw. Under pressure the 
wax is squeezed out and escapes into the barrel, leaving all 
ynpurities bet^'eeii the layers of grass. The melted wax is 
allowed to remain in the barrel for from fourteen to fifteen 
hours, when it is sufficiently cool to handle, and is poured into 
moulds previously oiled to receive it. 

I’lionucrioN of Beeswax in India. 

The bees’J^ax* exported from India is the product of three 
species of Apis, namely » A. dorsata, Fabr.; A. indigo,, Fabr.; 
and A. florea, Fabr. The wax ^crived from caeh of these is 
practically identical in composition, but differs somewhat from 
European wax, chiefly in its' lower acid value. The collection 
of wax is carried on here and there .throughout Inoia and Burma, 
mainly by jungle tribes, whd gathei it from trws and rocks. 
Besides entering into a number of loc^ industries, there Iff a 
considerable amount of beeswax export® mainly ,to Germany, 
the United Kingdom, France, Belgium mid the Straks Settle¬ 
ments. In preparing the wax the honey is first rembved by 
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squeezing' the comh between the ♦binds. It is then washed in 
cold water to further remove hon*y or other soluble matter 
contained in it, after whieit it is placed in a vessel half filled 
Vith wa^er and heated over ft fire. As a ruRi'no Ultempt is mdUe 
to grade the \1ax beforf melting,*so ^Jiat comb containing brood, 
eggs, twigs, leaj’os, grass, etc., is included in the boiling. iThesp 
impuritets se^parate Jrom ihj! wax when Int'a melted conditiyu, 
aifd are removed^by straining the wax through cotton icloth. 
On coaling, the wqs- is ma(]e into eakfs, or balls. A second 
melting is sometimei^given, and V'urmeiie♦powder is frequently 
mixed with the^wsf.x to‘give it a ,bright yellqw colour.. In a 
melted state iV is i)oi|red into vesselfJ'-containing a little wjiterT 
which serve moulds.* ' , , ■ 

The ^following table .shows the totifi exports of beeswax from, 
Ij^Kti in recent years:-- * ^ 


_ 

lb08-ti. 

1909-10. 

#> 

1910-11. ; 

1911-12. 


I i 

#. lonn. 

Totiif, 

Tons. 1 

Tom. 

Quantity . 

2.S6 

351 

428 

629 

c 

£ 

£ 

£ 

£ 

Value. 

1 i 

26,406 

.39,278 

49,240 

66,159 < 


The following further samples of beeswax have been reported 
on by the Imperial Institute since 1909: — 


«. MoitTiiEitx NioniiiA. 

The seven sam])les of beeswax which are tlie subject of this 
rejiort were forwarded to tlie Imperial Institute in September 
1910. 'I'hey were stated to have been obtained from the Lapaj 
and Zuugeru districts of the Hiiger Province. 

(1) Weight, 11 oz. Small pieces of pale, partially bleached 
wax, free from onvious impurities. 

(2) Weight, 8 o'A. A thin circulai; cake of pale yellowish- 
brown wax, showing a few sjiecks of dirt on the luder-surface. 

(0; Weight, 10 oz. A thin circular cake of pale yello'w wax', 
whicli had apparently been partially bleached. 

(4) Weight, 1 lb. Two thin rectangular cakes of pule j'ellowish- 
brown wax, clean on one surface but somewhat dirty on the uthv-:. 

(^9 Weight, di lb. Six circular cakes of dark brown tj’ax, 
somewhat dirty externally but clean within. The material had 
It “ burnt ” odour, probably due to over-heating Uui'ing prepara¬ 
tion. *■ A 

(6) Weight,# 4} oz. A <'ircqlar cake of clean brownish-yellol» 
wax, flat on one side and convex on the other, which had 
apparently been scraped to remove dirt. 

(7) Weight,^4 oz. A flu't rectangular cake of brownish-yellow 

wax, showing some da'i'k br\)wnLsh .♦pots. The centre of the mass 
wawsoft nnd granular. . • 

The follow^g tables piow (I.) the amount of impurities in the 
Samples of wax as receded, and (II.) the results of the detailed 
examination of refined wax prepared from the .samples at the 



Imperial Institute, to whicft ^e* curreepondihg figures recorded 
f<y other samples of African heiMwax are added for comparison: — 

• . * •* . i 

. — IvipuriPi^s in Samples 8/ Wax as receivea. 


Moisture ... 0-20 9-09 0 «5 tJ-09 ,0'C4 0-82 f 1-06 

Dirt ... 0-11 0-18 0-05 * 81-18 0a20 0-33 | 0-21s 

flatter solu- 0-li> 0-13 • §-()5 0-20 ()-2C» O'lO 0-15 

bletin hot • > \ i 

water, • A 

Ash ... —^ 0-03 r nil 0^-02 , 0-12 0-02 


• Thin <iam})Ie f/’ax too itmall for thin determination. 

• * 

II.— Result^of Chemical Examination. 


Re0ne(l wax prepared from Northern 
Nigeria Samples. 


Samplen 

previoui^y Samples examined * 
examined at hy 

the Imperial 

Institute. Dietz Derg 


(1) i (2) ; (-0 (1) 


{'>) ' i (-» 


s' S g i 2 

e i . . il I -2 

4 A I? ® os 

Es i gg, a? h 1 I ptA 

so ' £& S ->1 S«~i M 


Melting-point <»4*6° 

• to to 

_ do°C. CrC. 


Kster value... 


llatio of ester —■ 
valia%to acid 
value. 

Iodine value.. — 


t-0 t() 

a-.v c 

eve. 

(11*5^X\‘ 03'2“C.' Ga-o^C. 

i ; 

G3*g® 

to 

64'6'‘C. 

64‘>C. 

1H*7 2ud* 

1.V6 

1G3 

20-5 i 18*6 : ID'C 

! 1 

19*4 

to 

2i*r) 

2l'B 

7G*fi 75*3 

7S-4 

77-2 

701$ j 7:$*8 j 7:$-0 

80*7 

to 

80*9 

80-1 

1-1 , :!-7 

iVu 

1-7 

l$-45 , ;$*9G 3*7 

' 1 

3*75 

to 

4*1(> 

8-7G 

5*9 ' 7*.> 

‘♦•5 

8*1 

— — — 


— 

Clear,Clear, Clondv 

1 

Cloud} 

— Clear ^ — 

“ 



r* will be seen from Table I. tliat the, samples eoniainetl only • 
small amounts gf moisture, ash, dirt, and “ matter soluble in hotPe 
water” (probably a little honey), and they may therefore be 
regarded as carefully prepared. , 

The results of the chemical examination, as given in Table II., 
show that some of these samples of beeswax are slightly abnormal. 
•Nos. 2, 6 and T have rather high ester values ani somewhat low 
acid values, and consequently ^he “ rafjio ” walues are higher than 
the average recorded for pure beeswax, viz., about 3’J to ^2. 
Anolyses of genuine beeswax hove,* lir^evei-,^ been published, 
giving figures widely divergent from tlirj^p which ftiay^ be taken 
as the average, and it is therefore possible that these samples*are 
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uncontaminated w4x of somewhs^ tJifferent character from the 
African waxes previously examih^. The analytical figures 
obtained for samples 3, 4 And 5 agree with tho^e recorded tor 
genuine* beeswax. r *■<6 • 

Samples 2, S, 6 and X yield a cKjudy solution with Weinwurm’s < 
test. This test was originally designed to detect the presence 
of par#Sn w&x or other adtlterants in heij^wax, bjjt it is weft 
kdown that certafii pure beeswaxes respond ito the test owjng' to* 
some slight abnormality in their composition. It is quite possible 
that the production qf a cloudy solution'iunthe present case,;may ' 
b» due to a similaTi abnbriiVallty, J)ut probably this would not 
interfere in yny way with the teVhnical application of the 
material. « ' . 

Tlv>^-?amples, with the exception of'No. 1, were submitted to 
cjp»finefcial experts, who described and valued them as follows: — 


Sample. 


De.^r.ription. 


'Value per cwt. 


2. 

Clean, palish, re-melted 

£6 17?. M. 

3. 

Clean, bleached, pale yellow ... 

£7 b?. to £7 10? 

4. 

Clean, fair colour, remeltefl ... 

£C 17?. Gd. 

5. 

Crude, darkish to fair colour. 



ejean . 

£G 15?. 

0 . 

Clean, palish, re-melted 

£6 17?. (Sd. 

7. 

Clean, pale, re-melted 

£7 


On the date of valuation, Jamaica beeswax was quoted in 
London at £7 bs. to £8 2s. 6tZ. per cwt., and East African at 
£6 bs. to £G 10s. per cwt. (March, 1911). The experts stated that 
the present demand for beeswax in London is good, and they 
■anticipated that prices will be maintained. 

It is understood that large quantities of beeswax are available 
in Northern Nigeria, and in some cases, e.g., in the Zungeru and 
Lhpai districts, rail transport is already available. In view, 
therefore, of the good prices which the material would realise is 
London, and the largo demand which exists for beeswax in the 
United Kingdom, efforts should be made to establish an export 
trade in the product from the Protectorate. 


Sudan. ‘ ^ 

The following samples were re<^eived from the Sudan in 19bl 
and 1912:— 

No. 1.—“ Beeswax from Sennar Province.” This consis^^ed of 
a number of circular cakes, flat on the top and rounded on the 
boMam surface. The upper portions of the cakes were in mSst 
cases clean, and of yellowish-brown colour, but the lower portions 
were dirty, dark greyish-brown, owing to the settling out of dirt 
as the wax cooled after melting. The;wax could be improved in 
appearance by re-melting and straining. 

An average sample of the t^ax was found to contain 0'66 per 
cent, of dirt (matter insoluble in Ciirlmn tetrachloride) and 0'24 
per cent, of as&. The amount of ash in the wax w^as normal, buf 
the percentage of dirt waa too high. 

^ sanqple of the wax was submitted for valuation to commercial 
experts, who stated thA the material was dirty, and in ^his state 
might not realise mojt than £6 7». 6<f. per cwt., but if fairly 
clean its value would be £6 16«. to £6 17.?. 6<?. per cwt. ex ware¬ 
house, London ("September, 19111. 
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No..2.—“ Beeswax from tlie^A Ri-^r district.” This sampl.e 
itmsisted of,a ball of wax, jwlliewhat dirty on the outsidfe, pale 
soloured, opaque, mottled, afed free fjorn obvious imppritida. 

' The wax wasisuhaaitted for valuation to brokers, whfe stated* 
hat the sample was very cleaa for rouglj ball, and worth fully 
B6 1!^. dd. per cwt., less per (fent. discount^ ex warehouse, 
fiondon (D^ember,HltU.l). They Added that be»8wa^«f this 
ie^fcri^ion is easily ealeab^. • • • # 

No.^.-*»“ Beeswax collected near R5ga, ij the Western district 
)f tl^ Bahr-el-GhazalJ?rbviT)cc»” ‘ Ttiis was aliortion of a arcular 
sake of pale-coloured wax, about If i*. ill thrckn^s, and free froji 
»ny appreciable iTmbunt of t except on the exW^or. It was of 
i paler tint than the sanip^i from the *5rci Ifiver di^ict, and was 
squally clean. *• 

' The wax was submitled lo brokers, Vlio valued it aw »».■> 


swt., 1 ms 2J per defil.. discount, ex warehouse, London* (,1 une, 
1912). Consignments of similar wax wouid be readily saleable. 

No. 4.—“ Beeswax coUected in Ihe Yambio district of the 
Bahr-eKihazal Province.”* Four samisles of this product were 
submitted as follows: , 

“ A. —‘ Light ’ or ‘ clear ’ as brought in.” Irregular lumps o^ 
|3ale brown, unmelted wax containing much honey. 

“ B .—‘ A ’ after being boiled down to about f of its original 
iveight.” Irregular fraginepts of yellow wax, about i'*,; in. thick, 
covered with mould externally, but clean within. 

“ C. —‘ D.ark ’ or ‘ dirty ’ as broughi in.” Ijjregular lumps of 
dirty, dark brown wax. 

“ 1). —‘ C ’ after being boiled down to .about f of its originadiB 
weight.” Irregular lumps of yellow wax, fairly clean inside, but 
ftmtaining some dirt. 

• The specimens were examined with the following results:—* 


— 

A. 

B. 

C. 

D. 

• 

Per ce?f(. 

Per cent. 

Per cent. 

Per cent. 

Moisture ... A. 

13-4 

0-18 

18-9 

0-3 

mrt (approx.) . 

9-5 

0-34 

12-5 

1-3 

Water-soluble impurities, i.e., honey, etc. 

380 

0-27 

49'5 

0-7 

(approx.). 

Wax (approx.) by difference . 

391 

99-2 

19-1 

97-7 


TTie materials represented by samples A and C could not be 
offered as befiswnx in the United Kingdom. It might be possible 
to sell such products as upw material for the extraction of wax, 
but it would be very much better^to export clean*wax prepared 
as already described (p. 586). i *1 • 

Beeswax represented by samples B and D would be saleable in 
the United Kingdom, the former being worth alxJl^ £6 12s. 6d. 
and the latter about £6 10.s. per cwt., Ies8*2i per cent, discount 
(October, 1912). Slightly higher prices would be obtai»able-for 
tbe wax if it were shipped quite clean in «c form oj cakes. 




